Sree 


7 





ate <a 5000. des a 


na 


a> ern 


OER er aprons 


+O eye 


—_ 


SPR et peg 


ayers 


a ea 


eae eee 












is oc ~< 


SS WS W((U GG Peas 
sf 


"iasaiaicres: 


A WEEKLY JOURRAL- oF SAL 


SE LSS WOW 


= 





ll 





~~ 





flectric Light Power, Telephone, Telegraph # Scientific Progress. 











VOL. 16, No. 20. } 


WEEKLY. ) 


NEW YORK, SATURDAY, JULY 12 


1890. 


| $3 per annum. 
Single Copies, | O Cents. 





Copyright, 1890, by ELecrricaL Review PusiisHine Company, 18 Park Row, New York. 


Entered at Post Office, 


New York, as Mail Matter of the Second Cla», 








Germicide by Electricity. 

Two eminent French biologists, MM. 
Apostoli and Laguerriére, have for many 
years been conducting experiments with a 
view to testing the destructive power of the 
electric current on the germs and microbes 
which modern medical science holds ac- 
countable for most of the dread diseases that 
afflict humanity. If the information which 
reaches us of their success be correct, it 
would seem that electricity has a part of 
vast importance to play in the treatment of 
maladies due to the activities of the germs, 
bacilli and microbes, upon which phy-icians 
of all countries have lately been concentrat- 
ing their attention. 

MM. Apostoli and Laguerriére find that 
a constant current of about one-third of an 
ampere is sufficient to kill the anthrax 
bacillus and render it harmless in a very 
short space of time. The destructive action 
is due, say the experimenters, not to any 
heating effects of the current, but to the 
decomposition and liberation of gases which 
takes place at the positive electrode. 

It certainly does not seem difficult to 
comprehend that if the electric current is 
capable of destroying the life of human 
beings, it ought to be able to do the same 
for miserable little microbes, notwithstand- 
ing their wonderful vitality in the presence 
of conditions capable of ending the existence 
of any other animate thing. But, granting 
that MM. Apostoli and Laguerriére ‘have 
made the discovery which they claim, it 
appears to us that there are difficulties in the 
way of its practical application which will 
not be easily surmounted. Even though it 
be proved that a few hundred milliamperes 
are sufficient to kill the microbes, which at 
present defy all efforts to reach them, and 
bring down scores of victims daily, we do 
not quite see how the current is to be 
directed to the seat of operations when once 
the germs have established themselves in the 
system of the sufferer. There are other 
considerations, too, such as the pressure 
requisite to send one-third of an ampere 
through the resistance offered by the human 
body. If such difficulties as these should 
be overcome, however, electricity will re- 
volutionize medical practice in many direc- 
tions, and the hackneyed saying that ‘‘ elec- 
tricity is life” will have a pew and power- 
ful meaning. 

ee oo 
Atmospheric Electricity. 

This forms the fourth report presented by 
the author on this subject to the Electro- 
technical Society of Berlin. The author’s 
results, obtained by means of kites, show 
that there is a continuous rise of potential 
from the surface of the earth up to consider- 
able heights, and he has found no indication 
of any diminution at still greater heights. 
He therefore inclines to Peltier’s hypothesis 
of a negative terrestria] charge, in preference 
to that of Sir William Thompson, who sup- 
poses that while the earth itself is negatively 
charged, the higher layers of the atmosphere 
are charged positively. Assuming the truth 
of Peltier’s hypothesis, he finds that, accord- 
ing to experiments with a cloudless sky, the 
electric force at the earth’s surface is about 
275 volts per metre. 

The results obtained with an overclouded 
sky were too varying and complex to lead 
to any very definite conclusions, but the 





author considers that the key to these more 
complicated phenomena is to be found in 
the results obtained with a cloudless sky. 

Considering the results of both series of 
observations in the light of the effect which 
Arrhenius has shown to be excited by light 
on the electrical conductivity of air, and of 
the fact observed hy Iallwachs that the dis- 
sipation of negative electrification is accel- 
erated by light to a greater extent than that 
of positive electrification, he considers bim- 
self justified in ascribing a high degree of 
probability to the following propositions : 

There is a contivuous 
radiation vf negative elec- 
tricity from the sun to that 
side of the carth exposed 
at the time‘o its action. ac- 
compauicd by a radiation 
of negative  clectricity 
equal in amount from the 
earth into space. 

The portions of the earth 
which mainly play a part 
in this radiation are the 
highest and lowest out- 
lying parts of clouds, pro- 
jecting portions of the 
earth itself, and small par- 
ticles, such as ice needles, 
water drops and dust, sus- 
pended in the atmosphere. 

The lower atmospheric 

layers, especially when 
charged with dust and 
smoke, are charged nega- 
tively, partly by direct 
radiation from the sun, 
and partly by radiation 
from the peaks and pro- 
jections of the earth’s sur- 
face, where the electric 
density is comparatively 
high. 
The negatively charged 
earth will electrify the 
lower surface of each drop 
or ice crystal in a cloud 
negatively, and the upper 
surface positively ; but in 
the interior of a cloud 
these charges will gradu- 
ally be communicated from 
one drop to another, so 
that the cloud will act as 
a conductor, and its lower 
portion will be positively 
electrified, and its upper 
portion negatively. 

The author then points 
out how, according to these 
suppositions, clouds may 
become either positively 
or negatively electrified as 
a whole. Even when the 
total electrification of a 
cloud is zero, its presence 
will affect measurements 
of potential near the Fie. 
earth’s surface in the same 
way as if it were a con- 
ductor, and this will be the case to a 
still greater extent in the case of charged 
clouds, or of clouds in which the under 
portions are differently charged from the 
upper ones. 

he concluding portion of the paper gives 
the results of a large number of galvano- 
metric observations on the dissipating power 
of puints, made during stormy days.—Hlek- 
trotechnische Zeitschrift. 


HE aE 7S ae 
Electricity not Dutiable. 

The treasury department at Washington 
has received a letter from Col. R. D. Shaw, 
of Watertown, N.Y., saying he bas obtained 
a concession for utilizing the water power 
on the Canadian side of the river at Niagara 
Falls in behalf of an American Company, 
and asking if electricity transmitted by cable 








1.—New SWITCHBOARD USED BY THE 


tothe American side of the Niagara river 
for lighting and power purposes would 
be subject to duty. Assistant Secretary 
Tichenor has informed him that the depart- 
ment has already decided that as electricity 
is an invisible, subtle agent or power, pos- 
sessing no substance as a merchantable com- 
modity, it is not liable to duty. 
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An Electrical Block Signal. 


An audible electric signal for railroads 
was tested last week at the 133d street station 
of the Suburban Railroad, New York. The 
power of the apparatus is furnished by an 








SHORT 
Evecrric Rattway, AT MuskeGon, MIcu. 


electric battery which operates a relay in the 
railroad station. From this relay wires run 
to the railroad tracks, the joints of which 
are insulated with leatheroid. When one 
train is on a block of track protected by the 
contrivance and another enters, the engineer 
of the latter will be warned by the falling 
into sight of a flat iron handle painted a 
bright red and the simultaneous ringing of a 
gong. Both are parts of the signal box, 

which is arranged within the locomotive 
cab. They-are operated by an electric cur- 
rent which is formed at the track joint along 
a wire, one end of which is attached to the 
body of the locomotive and the other to the 
front truck of the first car. The circuit is 
made as the locomotive wheels touch one 
rail at a magnetized point and the car wheels 
another. The invention is designed to be 
of special use in snow storms, fogs and 
cases of color blindness. Twenty signals 





will be placed on the Suburban Road. 


The Short Electric Railway at 
Muskegon, Mich. 

The Short Electric Railway Company, at 
the expiration of the time of trial, has 
turned the electric railway plant constructed 
by it in Muskegon over to the railway com- 
pany. The letter of acceptance gives most 
hearty and unqualified endorsement of the 
system, and draws comparisons between the 
expenses and earnings of the road one year 
ago and now. There has been an increase 
of over 50 per cent. in the earnings, while 
one car lessis in service and one is held in 
reserve. The plant consists of 10 miles of 
line, 12 motor and 6 trail cars, and two 100 
horse-power generators. Several illustra- 
tions of the road appear in this issue. The 
perfection of the electrical machinery is 
shown in the ease with which cars are 
operated. and in the small expense for re- 
pairs. The president of the road, in speak- 
ing of this, stated that the repairs were 
‘quite inexpensive,” and that no accident 
or injury to apparatus had occurred. Rvad- 
ings, taken systematically, for a period of 
several days, show that the average horse- 
power per car during the times of heaviest 
travel, from 6 to 6.30 Pp. M., is 4.75. The 
Muskegon people, it is needless to say, are 
entbusiastic over the road, and one week 
after the opening the town council gave an 
unlimited franchise tothe railway company, 
which they have not been slow to take ad- 
vantage of. Already two extensions of the 
original line are about completed, and a 
third is under way. 

SS 
Some Details in the Manipulation of 
Block Signals. 


BY W. W. NICHOLS, SUPT. TELEGRAPH, C., B. 
& Q. R.R., BEFORE THE NINTH ANNUAL 
MEETING OF THE ASSOCIATION OF RAIL- 
WAY TELEGRAPH SUPERINTENDENTS, AT 
NIAGARA FALLS, N. Y., JUNE 19, 1890. 





That block signals should be hand!<d in 
accordance with a uniform and simple plan 
is almost self-evident. Uniformity and sim- 
plicity are absolutely necessary to the avoid- 
ance of aconfusion which would result from 
complication and sooner or later seriously 
affect the efficacy of the system. The 
methods adopted in the interchange of busi- 
ness by the delivery of trains at various 
junction points have made uniformity in 
railroad trade signals compulsory. In the 
common occurrences of running trains over 
joint tracks, which is a condition naturally 
prescribing the use of a block system, if any 
does, how much more necessary becomes 
uniformity; it rather concerns the lives of 
mapy instead of a few. 

The nature of block systems condnces to 
simplicity of arrangement, conditions under 
which they would be used are alike with 
but few unimportant variations, for which 
provision can easily be made. Itis not that 
of handling trains in which may occur 
events quite extraordinary, often so diversi- 
fied in character that set rules cannot apply, 
but where man must use his discretion as 
the occasion demands. 

I had an opportunity, some time ago, to 
examine closely the workings of many block 
systems throughout the country, and was 
much interested in noting the wide differ- 





ences in what appeared to me to be impor- 
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tant details in the manipulation of the 
signals; oftentimes a single movement on 
one road to indicate a certain condition, 
would indicate quite the opposite on an- 
other. It was the confusion which existed, 
and which still exists, though happily to a 
limited extent, in different codes of train 
signals, a confusion so great that in one case 
with which I am acquainted the adoption of 
the uniform code produced a fatal accidert 
before the crews were familiar with the sig- 
nals. But what surprised me more in ex- 
amining the different block systems was the 
glaring inconsistency which appeared in one 
or two cases where one would hardly expect 
to find it. An inconsistency which, in one 
instance, held a man responsible for a con- 
dition aud yet took away from him the 
knowledge upon which his responsibility 
depended. 

An acquaintance with these different 
systems in their dissimilarities, an inquiry 
into the whys and wherefores of particulars, 
which generally evoked a discussicn, and a 
knowledge of the end to be attained, led me 
to ponder on some details in the manipula- 





Whether the block signal shall ever be a 
train order board, may on the other hand be 
somewhat questionable. Many roads under 
a firm discipline have attached such a signi- 
ficance to the train order board that if dis- 
played for a train, an order must be forth- | 
coming before the train leaves; the spacing 
of trains by a block signal, which is also a 
train order signal, must necessarily modify | 
this significance to a considerable extent. 
This modification upon single track roads | 
would undoubtedly be subject to serious 
objections, which can, however, be avoided 
in either of two ways; by giving a clearance 
card whenever a train is stopped by the 
block signal, or separate the signals com- 
pletely under a specification which insists | 
that wherever the two signals are separated, | 
the semaphore (assuming that they shall be 
the standard form for all block signals) shall 
never be used as a train order board, nor a | 
block station ever located at a train order 
station. I think that you will agree with 
me that the former plan is perfectly prac- 
tical, simpler than the latter and just as 
effective. 


} 


nor in any way pa Seas should be 
performed as strictly within the blocked 
sections as outside of it. 

To raise the signa) immediately behind 
the engine is sometimes considered neces- 
sary in order to prevent collisions between 
trains following each other closely under a 
permissive signal. In many places, con- 
verging points in large cities for instance, 
an absolute block except on a very elaborate 
and expensive scale is impracticable, con- 


| sequently trains are often run in a permis- 


sive block; and although the cautionary 
signal warns the approaching train of the 
existence of another in the block ahead, 
nevertheless, circumstances often compel 
the maintenance of a comparatively high 
rate of speed. It frequently happens through 
yards that the signals can be clearly seen 
before the preceding train for which it is 
displayed has entered the block; under 
these circumstances it is claimed that there 
always exists a danger from rear end colli- 
sions because the engine man will maintain a 
high speed as long as he sees the clear signal 
on which he keeps his eyes, oblivious of the 
train ahead. 

When a home semaphore is alone used, to 


| throw it to danger immediately behind the 
| engine would here seem advisable; but to 


use a home signal alone renders any block 
system woefully incomplete. 











tion of block signals. Actuated by a desire 
to submit my views to your criticism, your 
patience permitting, I would now give ex- 
pression to my thoughts. 





| 
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| when the block which it governs is clear; 


To begin with, the model block system | 


must be throughout simple, uniform and, | to danger ; conditions properly fulfilled in 


therefore, consistent. 

1. Simplicity demands that along the 
route of a railroad no more signals should 
be used than are absolutely necessary. It 
has been claimed that an interlocking switch 
signal must never be used as a block signal, 
even when the interlocking switch station is 
one with the block station, because their sig- 
nificance is entirely distinct; the former 
indicates a condition of the track alone, 
while the latter pertains more to the relative 
position of the traffic. This objection does 
not appear to be a serious one, as few are 
disposed to separate one signal from the 
other under these circumstances. It is quite 
evident that the fewer signals we have to 
indicate to the engine man a route, the 
better ; that a large number of signals at 
any one point where high speed is desirable, 
tends to confusion ; the mere possibility of 
such a condition should condemn all that 
leads to it. 


| 





Fia. 


The normal position of the block signal, 
when non-automatic, should be at danger. 
An automatic signal should show clear only 


that a failure in the device should throw it 


all the later forms of automatic block 


signals. 

These specifications suggest the question 
regarding the proper time of raising the 
signal to danger, after it has indicated clear, 


to protect the entering train; a question 
which appears to be a much discussed ore. 
Practice in this particular varies more than 
in any other, and reaches great extremes. 
Different systems throw the signal anywhere 
from two car lengths in front of an approach- 
ing locomotive, to two car lengths behind 
the departing train. When thrown in front 
of the engine it is assumed that it is desirable 
for the engine man to see the signal go to 
danger in order that he may know that the 
rear of his train is protected. As to this, 
all that need be said, I think, is to remind 
the exponent of the plan that the engine man 
of atrain is not specially concerned with 
the protection of its rear. His function is 
distinct and pertains to the advance of the 
train alone, just as the protection of the 
rear, when occasion demands, is the train 
man’s function ; a function with which, by 
the way, the model system must not interfere 








2.—VIEW ON THE MUSKEGON ELECTRIC 
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RAILWAY—SHORT SysTEM. 


The main advantuge in the use of a block 
system, in fact, the strong argument in its 
favor, is that by its means an engine man 
may be kept constantly posted as to the 
state of the route before him. Especially 
valuable is this in times of storms and dense 
fogs. But how is it possible for him to 
maintain a high rate of speed when an in- 
flexible rule requires a cautious approach 
to every block station? He must not pass a 
home signal at danger. The only obviation 
to this difficulty is to give every home 
block signal a distance signal interlocked 
with it, so that it can indicate clear only 
when the home signal is clear; the interval 
between the home and the distance signals 
not to be asingle standard, but to depend 
upon the physical conditions of the roadway 
and field of view. 

The best arrangement of all, in my esti- 
mation, and the one for the model system, 
is to place the two signals at each station 
upon one post, the home, a red semaphore 
board at the top. the distance, a forked green 
one below the home; the green board to be 
the distance signal to the home of the block 
ahead. Under this arrangement, the sys- 
tem, for obvious reasons, should be an abso- 
lute block. Running under such a system, 
an engine man can so graduate his speed as 
to secure the best as well as the most econom- 
ical results. 

Reverting to the consideration of our 
question as to the proper time for throwing 
the home to danger, it is my firm belief that 








best results are only attainable when done 
after the entire train has passed; and the basis 
for my belief may be explained as follows: 

Every road, as far as I know, provides 
for the joint responsibility of train and en- 
gine men. They have been compelled in 
the past to acknowledge the possibility of an 
engine man, affected with absent-mindedneéss 
or something akin to it, running by signals 
set against him; this was probably the onc 
great cause which affected the establishment 
of the scheme of joint responsibility. If 
long experience has proven this responsi- 
bility a necessity in the case of train order 
boards, then in what does the block signal 
differ that it should be treated otherwise ? 
Why should it require an accident to teach 
us the similarity in the two signals? Some 
railroads, under another regime than the one 
which permits the entire train to pass before 
throwing the signal, bave had that accident 
or avoided it through no fault of theirs, and 
thereupon immediately changed tbeir rules 
governing the handling of their block sig- 
nals. 

Now, assuming that joint responsibility, to 
the extent indicated above, is ordinarily in- 
dispensable to safety, how can we consist- 
ently throw thesignal from clear before the 
train men have had opportunity to recognize 
the engine man’s yen f for entering the 
block? And why should not they who are 





concerned with the protection of the rear of 
the train, be the ones to see it go to danger ? 

In the hauling of heavy freight trains, a 
‘‘break-in-two” is liable to occur at any 
time. This event is fraught with many 
dangers on account of the high speed at 
which freight trains are now run. If the 
signal is manipulated in the manner last in- 
dicated, it is possible to apply the rule in 
force on the Chicago, Burlington & Quincy, 
and which operates as follows: 

As soon as the operator discovers the 
‘*break-in-two,” he throws his signal to 
danger, which warns the train men that they 
are entering the block without authority, 
and must act accordingly ; the station in ad- 
vance is notified of the ‘‘ break,” and the 
operator there sets his signals as the situation 
in the block ahead demands ; in addition, he 
steps out on the track and gives the ‘*break- 
in-two” signal to the engine man of the 
parted train, who handles the forward sec- 
tion according to rule. 

In accordance with conclusions, the model 
system should fulfill the following require- 
ments : 

It should be at all times and at all stations 
an absolute block. 

It should be worked with semaphore sig- 
nals, in conformance with a plan which shall 
give each block a distance signal, controlied 
by a home signal interlocked with it ; the 
distance to be raised immediately behind the 
engine ; the home not until the entire train 
has passed. 
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It should, as far as possible, include all 
signals along the route which are used in 
the advance of main line trains, and, there- 
fore, all interlocking switch stations should 
be incorporated iuto and form a part of the 
system. 

“Separate train order boards should be 
— by the employment of clearance 
cards. 

Where the relative position of block sta- 
tion and passenger depot or other stopping 
point render it necessary, starting or advance 
signals should be provided to avuid running 
by a home signal at danger to reach the 
point of detention. 

As the title indicates, this paper is intended 
merely to treat of a few principal details in 
the manipulation of block signals, but 
before closing I would like to call atten- 
tion to two particulars in the general design 
of a block system, which are not new by 
any means, but which, judging from their 
frequent omission, are considered of little 
importance. 

One is the position of the signal post 
directly over or to the right of the governed 
track, with semaphore blades invariably to 
the right of the post. 

The other is applicable to interlocking 
switch signals, but inasmuch as our model 
system includes them, it can be pertinently 
noticed. This particular provides a plan, 





Novel Bell Ringing System. 

Capt. D. H. Wilson, of Normal, Ill., has 
just had patented a novel device. It is an 
electric transformer, and transforms a 
straight galvanic current from a primary 
battery to an alternating magneto current 
that will ring magneto bells and do all that 
a current gencrated by a magnetic gencrator 
will do. It consists of an induction coil, 
the primary of which is wound with No. 18 
wire, and the secondary with No. 38. A 
magnetic current breaker, coarsely wound, 
is introduced into the circuit from the bat- 
tery to the primary of the coil ; also an au- 
tomatic clockwork switch which, alternating 
every six hours, changes from one set of 
batteries to another, thereby resting each 
set in turn, which gives the batteries much 
longer life. 

—-eme — 


JEST FOR FUN, 
‘* How’s my credit ?” inquired the storage 
cell, of the dynamo tender. 
‘*Let me see—um, um—you’re charged 
with electricity; that’s all, I believe.” 
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Ye ata Best? 


whereby at interlocking switch stations the 
home signal arms shall never be more than 
two in number situated on one post; the 
top arm everywhere to govern the through 
route, the bottom to indicate a diverging 
one. Where this post holds the distance 
signal for the home of the block ahead, it 
would be best to maintain the relative posi- 
tion upon the post assumed by tke two sig- 
nals at the standard block station, and con- 
sider the home for the diverging route an 
auxiliary to be placed below the two block 
signals. 
ee —_ 


Electric Light Employes. 

The employés of the Municipal Electric 
Light & Power Company, of St. Louis, have 
organized a relief society known as the 
Municipal Electric Company’s Benevolent 
Association. The first officers are James J. 
Ayres, president; Perry Parker, vice-presi- 
dent; J. E. Weldon, secretary; and C. W. 
Herg, treasurer. The object is to assist 
men who may be sick or get injured. The 
general superintendent of the company has 
fitted up a meeting room, which will be fur- 
nished with all daily papers and a variety of 


electrical literature. The association’s meet- 
ing days are the first and third Sundays in 
each month. 





Fig. 3.—ANOTHER VIEW OF THE SAME. 


Fogg—Doctor, my wife is very nervous, 
and she seems in a very bad state. 

Doctor—Yes; her nerves are completely 
shattered. Have you a telephone at your 
house? 

Fogg—We have. 

Doctor—And does your wife use it much? 

Fogg —Frequently. 

Doctor—No wonder her nerves are un- 
strung. No change of air will be necessary. 
Just sell your telephone.— America. 





The arc lights placed on the tower of the 
power house will give young couples out 
driving at night something to gaze at on 
cloudy nights.— Kearney, Neb., Hub. 





Removal Notice. 


In accordance with an agreement between 
the American Society of Mechanical En- 
gineers and the American Institute of Elec- 
trical Engineers, the headquarters of the 
American Institute of Electrical Engineers, 
on and after Monday, June 2, 1890, will be 
at the House of the Mechanical Engineers, 
12 West Thirty-first street, near Fifth avenue. 
Communications and exchanges should be 
addressed accordingly. 

The secretary’s office will be in the front 
room on the third floor, The joint library 














and reading-room on the second floor. The 
auditorium, in which the meetings of the 
Institute in this city are to be held hereafter, 
is on the first floor. 

The entire premises are being renovated, 
and during June the secretary’s oftice will 
be temporarily located on the sccoud floor. 


——~_o" 


Breach of Contract. 

Attorneys Worden & Morris have filed a 
complaint in the Superior Court, at Fort 
Wayne, Ind., on behalf of the Fort Wayne 
Electric Light Company, against the Elec- 
trical Supply Company, of Ansonia, Conn., 
whose branch offices are in Chicago. The 
demand is for $8,000 damages for breach of 
contract, and the complaint alleges that in 
December, 1887, the plaintiffs ordered 500,- 
000 carbons from the defendants. Ship- 
ment was not immediately made, and when 
the order was filled the price of carbons had 
advanced from $10 per thousand to $25 per 
thousand. Demand was made for the 
difference, but the plaintiffs refuse to pay 
more than the price at which carbons were 
quoted at the time the order was placed, 
hence the Fort Wayne Ccmpany enters suit, 
claiming damages in the sum already men- 
tioned. 





New York Telegraph Service. 

The Western Union Telegraph service of 
New York, especially in the minor offices, 
isin a deplorable condition. These offices 
are run in a go-as-you-please way in the 
main by ignoramuses, who in no way repre- 
sent the officials of the company, or serve 
the public’s interests. Several of these side 
offices open and close at their own sweet 
will, and are run by light-headed young 
girls, incapable of comprehending the vital 
importance of their duties. 

The uptown offices, above Fifty-ninth 
street, should open at 7 in the morning, to 
be of any service to customers in the upper 
part of the city. There is no system, no 
regularity whatever, in the management of 
these small offices ; and the same strictures 
apply as well to the district messenger offices. 
They are run frequently by inexperienced 
young men, whose manners are by no means 
what they should be. 

Reform in these offices is imperatively 
and immediately demanded, or’ the people 
will rise in their might and establish a 
service that will prove—as the existing 
arrangements do not—a convenient and 
time saving facility to the public. 

This is the season of reform, and, before 
the political campaign opens, it is to be 
hoped that the officials of the Western Union 
will make the thorough overhauling of these 
small offices that is so urgently demanded. 
—New York Graphic. 








Company. Capital, $30,000. 

Chicago, Ill.—Economy Light and Power 
Company, capital stock, $400,000; incor- 
porators, W. A. McSurely, C. H. Briat and 
George C. Helmer. 


Waukegan, Wis.— Waukegan Electric 
Light Company, capital $60,000. The in- 
corporators are J. H. Detzen, E. P. Krow 
and Henry D. Hesse. 

St. Louis, Mo.—The People’s Gas and 
Electric Light and Power Company, capital 
stock, $50,000; incorporators, John Maguire, 
R. D. Walsh and Rolla Wells. 

Webb City, Mo.—Jasper County Electric 
Power Company ; capital, $150,000. Incor- 
porators: O. K. Caldwell, Thomas Clohesy, 
of Kansas City, and W. P. Munroe. 

Brooklyn, N. ¥.—King’s County Electric 
Light & Power Company. Capital, $300,- 
000. Trustees, Mirabeau L Towns, Michael 
J. Quinn and James T. Lewis, of Brooklyn. 


Chicago, Ill.—Pullman Electric Motor 
Company; to manufacture sewing machines 
and electric motors ; capital stock, $200,000; 
incorporators, E. N. Talbott, H. B. Rey- 
mour and L. EH. Bisbee. 

Kittanning, Pa.—Kiltanning Electric 
Light, Heat and Power Company; capital, 
$12,000. Thedirectors are: R. P. Marshall, 
Henry J. Hays, R. A. McCullough, John 
L. Hinderle and H. H. Wagleman, all of 
Kittanning. 

Rahway, N. J.—Rabway Electric Light 
and Power Company; capital, $50,000. The 
incorporators and stockholders are John B. 
Simonson, of New York City ; Weilis P. 
Ayer, of Boston, Mass.; Welles C. Bryant, 
of Newark. 

St. John, N. B.—Eastern Electric Com- 
pany; capital, $150,000. The gentlemen 
constituting the company are Messrs. John 
F. Zebley, Frank W. Rennell, Wm. Wirt 
Hewett, Samuel W. Smith, of New York, 
and John D. Purdy, of St. John. 

Ogden City, Utah.—Citizens’ Electric 
Light Company; capital, $30,000. Officers: 
President, Fred. J. Kiesel ; first vice-presi- 
dent, Harvey W. Smith; second vice-presi- 
dent, Wm. Schansenbach ; secretary, Theo 
dore Schansenbach; treasurer, John A. 
Boyle; superintendent, Frank C. Priestly. 

Albany, N. Y.—The Central and South 
American Telegraph Company bas filed a 
certificate of increase of its capital from 
$5,000,000 to $6,000,000. The certificate is 
signed by William G. Hamilton, Charles 
Lanier, George S. Bowdoin, Theodore G. 
Defobla, Jose M. Munoz and William R. 
Grace, as directors of the corporation. 

Trenton, N. J.—The American Gas and 
Investment Company has been incorporated, 
with a capital of $50,200,000; to build, pur- 
chase and operate works for the manufac- 
ture and sale of gas and electricity for heat- 
ing and lighting purposes. English cap- 
italists are said to be backing the scheme. 
The charter fee of $10,040 was the largest 
ever received by the State. 

Newark, N. J.—The Accumulator Com- 
pany, with offices at Newark, New York and 
Philadelphia, capital stock, $5,000,000; to 
buy and sell all kinds of electrical apparatus 
and machinery. The incorporators are 
George E. Webb, Monroe W. Tingley, John 
J. Wilkinson, Joseph D. Potts, H. H. 
Houston, G. A. Griscom, of Philadelphia ; 
T. N. Vail, Boston; A. G. Agnew, New 
York. 

Pittsburgh, Pa.—Charters have been 
granted to the Wilkins and Braddock Street 
Railway Company, of Pittsburgh ; capital, 
$6,000. The directors are: George W. 
Miller, John G. Boyd, James C. Duffy, 
Hiram K. Shichan*and Robert 8. Fraeler, 
of Pittsburgh. The Pittsburgh, Braddock 
and Turtle Creek Street Railway Company ; 
capital, $30,000. The directors are the 
same as in the Wilkins company, 
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Nearly 3,000 miles of submarine cable 
are shortly to be added to the telegraph 
system of Central and South America. The 
Compagnie Francaise des Telegraphs Sous- 
marins intends to extend its cables in the 
West Indies and the requisite cable (about 
1,000 miles in length) is now being made at 
Henley’s and will be laid by the ‘‘ West- 
meath,” on her return from the Halifax- 
Bermudas expedition. In South America, 
the Central and South American Telegraph 
Company is about to prolong its line, which 
terminates at present at Lima, Peru, to 
Valparaiso, Chili, thereby competing for 
the West Coast traffic with the West Coast 
of America Telegraph Company, whose 
cables connect the various Chilian and Peru- 
vian ports between Valparaiso and Lima. 
The Silvertown company is now manufac- 
turing some 1,700 miles of cable for this 
extension, and the line is expected to be in 
operation by January 1st, 1891. 





Invention’s field never was so ready to 
receive and nourish the new invention as it 
has been and is now for the electric railway. 
The activity now prevalent is widespread, 
but can fairly be said to be only a forerunner 
of the giant strides which ere long will mark 
and measure the miles by the thousand. 
The age of progress is only beginning now- 
a-days. 





The Baltimore & Ohio Railroad Company 
is negotiating with the owners of the 
system of signaling between moving loco- 
motives, heretofore described in the Review, 
for its use on the road between Washington 
and Philadelphia. If arrangements are 
completed, some six or eight short sections 
between Washington and Baltimore will be 
equipped with thisapparatus. It is regarded 
as especially useful at curves, tunnels and 
other places where an engineer can see buta 
short distance ahead. On long stretches of 
straight track it will not be needed. It is 
not expected that this system wil] supersede 
any devices now in use, but that it will 
afford additional means of safety in running 
trains. 





There are still ghouls in the world. The 
last heard from is an economist who pro- 
poses to provide coffins with properly ar- 
ranged electrodes and conductors to the 
surface, so that the chemical decomposition 
of ‘‘the departed” may be utilized to light 
our cemeteries and furnish the necessary 
current for ringing alarms in case ‘‘the 
departed ” concludes to come back and don 
the mortal coil once more. ‘‘ Peace to his 
ashes” would be no longer a fitting term. 
Residuum, there might be, it is true. Not- 
withstanding that passing events would be 
of no interest to the dead, it could still be 
said, under the new regime, that they would 
be even more en touche with current matters 
than when in life. 





On the 28th of August next proposals will 
be received for the establishment of a tele- 
phone exchange at Havana. Bids will be 
received at Madrid up to 3 Pp. M., and at 
Havana up to 10 a.m. of the day mentioned. 
The Spanish government awards the con- 
cession for the establishment of a telephone 
exchange in a Spanish town to the contractor 
who offers to pay the government the high- 
est percentage (ten per cent. being the mini- 
mum) of the gross income derived from 
working the exchange. The concession 
gives a monopoly of telephonic communica- 
tion, both as regards exchange and private 
lines, within a radius of ten kilometres of 
the municipal district to which it applies. 
The invitation for proposals referred to 
above offers a chance near home for enter- 
prising American telephone men. 


SURELY MISTAKEN. 


The New York World last week contained 
an account of an alleged imposition upon 
the British scientific public by Professors 
Hughes & Preece. It was asserted by the 
correspondent that these gentlemen pro- 
claimed that they had invented apparatus 
for visual telegraphy, that is to say, for 
transmitting a picture of an object electric- 
ally, so that a person at one end of a wire 
could see another at the other end, though 
they were miles apart ; and that when a test 
was made, and scientists, newspaper men 
and everybody else present were in a white 
heat of enthusiasm over the brilliant success, 
it transpired that it was all a hoax and 
transmission was in reality effected by a 
clever arrangement of mirrors, and there 
was nothing electrical about it. There must 
be some grievous mistake here. Men such 
as those named do not indulge in such tom- 
foolery. The possibility is not remote that 
such transmission will be commercially 
practicable before long, and through the 
instrumentality of purely electrical agencies. 
We have a keen desire for further particu- 
lars of the Preece-Hughes apparatus. There 
are some people who are wrestling with this 
problem on this side of the water who will 
relish more news. We decline to credit the 
charge of imposition unless strongly sub- 
stantiated. These men are pot fakirs. 





NO LIMIT TO ELECTRICAL 
PROGRESS. 


As we sweep, in the swiftly flying car of 
industrial progress, past so mapy marvelous 
achievements in the field of electricity. and 
realize how prolific has been its contribu- 
tions to the comfort of society, we are forced 
to ask the question, ‘‘Has not the ground 
in this art been fully worked and its fertility 
been taxed to its utmost limit?’ Butif we 
examine carefully the passing scene we 
need not ponder long to feel convinced that 
the end is not yet. The great mill where 
genius carries its grist to be sifted and 
ground—the Patent Office—lays its books 
open to the public once every week; new 
customers are constantly arriving and the 
old ones appear regularly on its pages. 
Occasional discoveries of latent principles, 
never dreamed of by the old philosophers, 
show that even in its scientific aspect this 
art is in its infancy, and every find of 
this kind opens up a new realm of ex- 
ploration by being harnessed to bits of 
metal and made to perform useful work. 
It requires no prophet to foresee that ‘‘ still 
there’s more to follow.” Electricity is a 
splendid vineyard to labor in and offers up 
plenty of room for thinking workmen. The 
strong tendency of the human mind to fol- 
low a beaten path has brought about a high 
degree of perfection in methods of applica- 
tion already mapped out. The dynamo, the 
motor, the telegraph, and other generically 
old forms of apparatus, have been improved 
to a high degree of refinement, but there are 
many chances for an investigator in by - 
paths over ground as yet unbroken. The 
frolicsome and malign primary battery may 
some day bob up serenely with a lambent 
smile that will put to shame the proud preten- 
sions of storage cells. An efficient gas bat- 
tery would have a wide range of commercial 
application, with nothing to be consumed 
but gases, a material light in weight and 
capable of compact storage. The problem 
of rapid transit might be neatly solved and 
it is quite possible that the dynamo-electric 
machine will find a competitor for local 
uses. In the laboratory of Nature, one com- 
bination exists in the generation of atmos- 
pheric electricity and cloud-charging, but 
no man has yet learned the secret so as to 
copy the action. May it not be possible 
that the physical disintegration of water 
into vapor creates an intermolecular dis- 
turbance which rouses the mysterious agent ? 
It would seem as if the twin sisters, heat and 
electricity, do not yoke well together. One 
always sneaks out of the back door when 
the other enters the front. One makes the 
place too warm to hold the other. In the 
action of thermal batteries, electricity is put 
to rout by the entering heat, and even in 
primary batteries the same little personal 
idiosyncrasy is dominant, for heat is devel- 
oped by combustion of the active electrode ; 
on the other hand, when a sportive current 


of electricity glides like a ficet-footed Mer- 
cury into a conductor, heat immediately 
vacates the premises. These phenomena 
are sign boards on a promising by-path, and 
one, as yet, very slightly explored ; thermal 
batteries are full of promise. The day is 
not far distant when the glory of the tele- 
phone will be eclipsed by visual telegraphy. 
A few foot-prints have already been made in 
this path. The end is not inaccessible, and 
when it shall have been reached, many of 
us will be surprised that we did rot see it 
ourselves. Freight transmission is another 
path full of promise; perhaps by the time of 
the World’s Fair, Chicago can ask New York 
for a loan of a V and be accommodated 
the same afternoon. With astraight over- 
head rail and enough current, 200 miles an 
hour is within the range of possibility. 

The scope of electrical accomplishment 
widens every day. What seems like the 
present horizon is only an apparent limit; as 
we move on, the margio will keep con- 
stantly shifting like the junction of earth 
and sky, and both in science and industrial 
art the coming generation will find the vista 
of the future as bright with promise as that 
of the past is rich in gifts. 





The St. Louis Repubdlic, founded in 1808, 
celebrated its ninety-second anniversary on 
June 16th, by issuing a 40-page paper. 
This journal has enjoyed a very strong and 
steady growth since its passage into new 
hands, about two years ago. 
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CORRESPONDENCE. 


Electrical Happenings in Boston, Cin- 
cinnati and St. Louis. 


OUR BOSTON LETTER. 


Mr. David W. Dunn, formerly of this city, 
and now connected with the Pittsburgh 
agency of the Thomson-Houston Electric 
Company, was a visitor at this office early 
in the week. 

Mr. E. B. Gawthrop, of the firm of Hughes 
& Gawthrop, electricians and contractors, 
Pittsburgh, Pa., was in Boston this week on 
business connected with the Pittsburgh 
agency of the Shomson-Houston Electric 
Company. 

Jewell Belting Company has just closed a 
large contract for belting up the new ma- 
chinery recently purchased by the Caledonia 
Carpet Mills, Philadelphia, and which re- 
quired very large and heavy oak belts. 

The National Electric Manufacturing Com- 
pany, of Milford, Conn., will soon be settled 
in its large and commodious factory, where 
it will commence the manufacture of elec- 
tric light supplies and a variety of electrical 
goods. 


Electric Belt Line, at East Lynn, Mass.— 
The Press of that town contains the follow- 
ing: Workmen were busy yesterday putting 
in the cross connection of the road with the 
tracks connecting the Thomsonu-Houston 
Company with the Lynn and Boston Rail- 
road. It is thought that there will be no 
doubt of the construction of the branch line 
up Walnut street this Fall. Peoplein Saugus 
desire the construction of this line from 
Birch Brook by Pranker’s mill to the center 
and on to Cliftondale. 


Proposed Electric Railway plans are well 
under way, and articles of agreement are 
nearly ready for signature for a new electric 
railway company, which proposes to build 
and operate an electric street railway from 
Attleboro to the Rhode Island line, and 
ultimately enter the city of Pawtucket. ‘The 
scheme is backed by well-known business 
men. The proposed line will run from 
Attleboro to Dodgeville, thence to Hebron- 
ville and Lebanon to the State line. This 
event will open up a large tract of valuable 
land between the two points. 

The Bermuda Cable.—Advices from Hali- 
fax, N. S., dated July 3, report as follows : 
It was stated here yesterday that the cable 
to Bermuda had been completed, but 
Manager Budge of the Halifax telegraph 
office, says some days must elapse before 
the cable is in operation. The cable is laid 
to the coast of Bermuda, and a message 
stating this fact was received from the 
steamer ‘‘ Westmeath,” at 5 Pp. m. on Monday. 
The work of laying the shore end is some- 
what difficult, as it must pass over some 
reefs, and Manager Budge says the work 
has not yet been accomplished, and that 
communication has not been established 
with Hamilton. 


The Bristols Manufacturing Company, of 
Waterbury, Conn., will soon break ground 
for the foundations of its proposed new 
factory ; which, when completed, will more 
than double its present manufacturing 
facilities. 

The Thomson-Houston Electric Company 
is reported to have purchased a controling 
interest in the Middleboro Gas and Electric 
Company, of Middleboro, Mass. 

The Walworth Manufacturing Company, 
of this city, is said to have leased a large 
factory at Pittsburgh, Pa., formerly occu- 
pied by the Continental Tube Works. This 
extensive addition to the Walworth Com- 
pany’s manufacturing facilities will enable 
that enterprising corporation to keep pace 
with the rapidly increasing demand for the 
‘*Walworth” iron poles for electric light 
and electric railway purposes. 


The Electrical Industries at the ‘‘ Hub” 
have enjoyed a more active and a healthier 
trade during the present month than at any 
other time since the beginning of the year. 

Electric Motors of all makes are becoming 
more end more popular every day. The 
demand for these almost invaluable and 
indispensable machines —particularly among 
the manufacturing interests of this section— 
is steadily increasing. 

Electric Stocks.—Boston quotations, at 
closing hour of the Exchange, Thursday, 
July 3, were as follows: 
Thomson -Houston Electric Co 


“ “ 








“ “ 


Thomson Electric Welding Co ....... 
= European Welding Co. 
Westinghouse Electric Co........ <s 
Fort Wayne Electric Co. ............0.-++0++8 
Eastern Electric Cable Co................+++ 3 

¥s ** preferred..... .. 515g. 
Gethins Electrical Manufacturing Co. - 
Union Electric Car Co 
Electrical Safety Co......... 
Western Union... ...........0..000 
TELEPHONE : 
Amsrione Bal, ...02 205 scccescseccccsiseces 229 















OUR CINCINNATI LETTER. 


Linemen Still Wear Climbers in Cincin- 
nati, and they have plenty of poles to climb. 
Telegraph poles of many eras and adminis- 
trations; telephone poles towering over the 
buildings and carrying wires too many to 
be counted; electric light poles apparently 
shoved half their length into the earth by 
the ea of wire they bear; street railway 
poles of wood and of iron, and of many 
styles. All these and many more going up 
The principal duty of the policemen seems 
to be to stop traffic, keep the crowds away 
and give the pole setters a fuir chance. Un- 
derground construction is unknown, the 
most anxious office-seeker disdains to be a 
subway commissioner, and no particular 
opposition to overhead wires has yet de- 
veloped. The Queen City’s high culture 
in matters artistic does not require the 
painting of telegraph poles. 

One Disputed Question has been settled 
here. Itis, that it is perfectly feasible to 
construct and successfully operate overhead 
railway lines through crowded, busy, 
crooked streets and over heavy grades. 
More than that, numerous systems of pro- 
pulsion are used on the same track. Ona 
portion of one road there are now runniog 
four horse car lines, one cable line and one 
single trolley electric line, while a double 
trolley line is being constructed and will 
soon be in operation in the same place 
Some very ingenious devices have been 
arranged for the electric wire turn outs and 
crosses, and it is claimed that all difficulties 
in this matter have been overcome. A 
large part of the consolidated railways is 
being changed from horse power to electric 
power. 

The Lines are Nearly Completed on the 
following routes : 


From Post Office to Avondale............. 
- - * Cumminsville......... 


“ . 


° via. Mt. Adams and Eden 
Park Inclined 


Plaue, to the end of Wil- 


NRG ETE 8 
East and West End Road frum the head 
of Elm street to Columbia .............. 30 “ 


All of these are equipped with the Thomson- 
Houston double trolley system. Two sec- 
tions of the road operated by this system 
are already in full operation, and are work- 
ing very successfully. The Brighton driving 
station is to be enlarged by the addition of 
two 80 horse-power dynamos, making six in 
all. A contract has just been made for the 
erection of a new driving station at Avon- 
dale, to be completed in 60 days. This 
station will be provided with two 500 horse- 
power Lane & ley’s Corliss engines and 
nine 80 horse-power dynamos. The com- 
pany now has 14 cars rouge and has 
ordered 47 more. President Kilgore is 
pushing the work with his characteristic 
energy und sagacity, aided by the efficient 
service of thecompany’s mechanical engineer 
Mr. B. L. Baldwin, and the Thomson- 
Houston superintendent, Elmer P. Morris. 
The use of the double trolley line was 
decided upon by the railway company, 
partly for the purpose of avoiding inter- 
ference with telephone lines, or other ex- 
isting lines, and more particularly for the 
reason that the company, after carefully 
investigating the subject, concluded that, 
in its case, the cost of constructing and 
operating the double troiley ag would 
be less than for the single trolley line with 
a ground return wire. In estimating the 
cost of building a single trolley line, the 
expense of repairing pavements was_in- 
cluded. On one of the lines referred to, 
the cars will pass under a_ bridge 
with only 14 inches head room and 
special trolley-poles have been devised, 
which will work in that space. On the 2d 
inst., the Cincinnati Court rendered a de- 
cision in the case of the Telephone Com- 
pany against the Sprague Inclined Plane 

ilway, allowing the road to defer chang- 
ing its liue from the single to the double 
trolley system until next October and for- 
bidding it to make any extensions of its 
present system. The road has a consider- 
able extension of its lines already built and 
is enlarging its power station to provide for 
two additional Edison dynamos of 100 
horse-power each. In addition to the above 
mentioned lines all the roads in Covington are 
about ready to send their mules out to the 
blue-grass pastures of their native land and 
run their cais by electric power. The Short 
double trolley system is to be used. The 
lines are all up except on the Suspension 
bridge, where some delay has been caused 
by questions relating to right of way. The 
Covington line crosses into Cincinnati and 
terminates at the Post Office. For some 
distance the cars of this line and those of 
one of the Thomson-Houston lines will run 
over the same track and will use the same 
wires. As both systems are worked on a 
500 volt current, this can easily be done. 
The Covington line is using some poles 
made of four angle irons and two iron 
plates riveted ther. These form a pole 
about three inches thick and ten inches 
wide at the ground line, tapering to the 
top. They have great strength to resist the 
strain of the suspending wires, but not very 
much in the other “direction. 





There is one electric lighting company in 
Cincinnati and his name is Hickenlooper. 
General Hickenlooper is the president and 
active manager of the gas company, and he 
had the good sense, which some gas com- 

nies seem to lack, to see that electric 
illumination had come to stay, and that 
warfare wouldn’t be profitable. The policy 
which his convictions shaped has made him 
master of the situation, and the great con- 
fusion in methods of constructing and 
operating the numerous plants which had 

wn up in the city, and in prices charged 
or lights, is being generally cleared away. 
The business is being put on a good work- 
ing basig under a plan which will avoid any 
conflict between gus and electric interests, 
and important advance in the latter may be 
looked for. Special power circuits are also 
being constructed to meet the increasing 
demand for current for small motors. The 
company is using the Fort Wayne, Fuller- 
Wood arc lights and the Slattery incandes- 
cent system, and Edison dynamos for 
power purposes. The Queen City Lighting 
Company has not joined the consolidation 
and continues an independent business. 

It Sounds Strange to say that a great city 
like this, with numerous lighting stations 
and wires on every street, bas never had 
any public lights, but such is the fact. The 
municipal goverument is couservative and 
deceptive aud slow to adopt new things, 
especially when it is attached to old customs. 

The Westinghouse Company has established 
an agency here, and isinstalling a good many 
lights. 

The North American Construction Com- 

ny, of which W. H. Jacobs is the super- 
ntendent, is installing a good many small 
plants in the neighborhood, One of these 
plants, of 30 arc lights, operated by a 40 
light alternating current dynamo, was 
started at the Zoological Gardens a tew days 
ago. The lights were first turned on at 
half past eight o’clock one evening, after 
the animals had quietly settled themselves 
for a good night’s sleep. When the electric 
brilliancy flashed out, the bears and the 
gorillas rolled over, rubbed their eyes, 
apparently feeling quite ashamed of them. 
selves for having overslept; the fowls 
fluttered and cackled, aud in half an bour 
the whole menagerie was in full tide of day- 
time frolic. The next night, the animals 
were not so prompt in rousing, and on the 
third night they gave a quiet wink as much 
as to say *‘ we tumble to your trick,” and 
went to sleep again. 

The Card Electric Motor Company is 
being reorganized, and is preparing to doa 
more extensive business in manufacturing 
small motors. 

Mr. E. P. Morris expects to sever his con- 
nection with the Thomson-Houston Com- 
pany shortly, and give his entire time to 
the business of the Novelty Supply Com- 
pany, of which he is the president. That 
company has increased its capital stock to 

300,000, and will soon move to larger 
quarters. Its special business will be to 
manufacture and sell supplies for electric 
railways. It furnishes a large number of 
very useful devices, some of them invented 
by Mr. Morris. A description of these will 
be given in the company’s advertisement, 
which may be looked for at any time. 

if Any Enterprising electrical inventor has 
a process for purifying sewage, he ought to 
come to this city immediatly and try his 
invention on the semi-fluid mixture, iron- 
ically called water, which is being pumped 
out of the Ohio river for the people to drink. 

At the Western Union Telegraph Office, 
Supt. lL. N. Miller and his assistants are 
struggling with the difficult task of handling 
the enormous mass of business which is 
steadily increasing. This is one of the 
places where Western Union operators were 
most certain that the telephone would destroy 
their business, but their opinions have been 
modified by ten years’ experience. 

Capt. Geo. N. Stone, general manager of 
the Telephone Company, preserves his 
rotundity and serenity, and is conducting 
the affairs of the company with such ability 
and success that capitalists are patroling 
the streets trying to buy the stock at 50 per 
cent. premium. It pays regular dividends 
of seven per cent. Capt. Stone is maintain- 
ing a steady opposition to the interference 
with the working of his wires by the single 
trolley railway circuits, and is much grati- 
fied with the recent decision of the courts 
already referred to. 

The City ha’ Recently expended many 
millions of dollars in laying good pavements, 
and there is strong objection in having them 
torn up. G. C. M. 

Cincinnati, O., July 7, 1890. 





OUR ST. LOUIS LETTER. 


The Brush Electric Company has asked 
the courts for an injunction against the 
Municipal Electric Light Company, restrain- 
ing them from the use of the Wood lamp, 
which the Brush people claim isan infringe- 
ment against their patents. The injunction 
has not as yet been granted, so that the city 
is not deprived of its lighting. 


The Latest Move in Street Railway Circles 
toward electric motive power is the applica- 
cation of Mr. Robert McCulloch, general 
manager of the Holmes Street Railway Syn- 
dicate, to the city council for permission to 
change to the overhead electric systein the 
Cass Avenue, Northern Central and Union 
Railways, This move has long been con- 
templated, but this is the first action taken 
in the matter. Engineers are now at work 
drafting the plans, and as soon as the de- 
sired permission is obtained, work will be 
begun at once. 

With the Sale of the Central and Western 
Railway property to a syndicate, a bill was 
introduced in the council granting an elec- 
tric overhead system tothe proposed western 
extension. This will be another addition to 
the electric railways in this city. 

The Union Depot Line is not so grand a 
success as it was first credited to be. Fre- 

uent stops are made on nearly every trip. 

his may be due to want of sufficient power 
from the central station. St. Louisans are 
now waiting to see what the success of the 
Sprague motor on the Lindell Railway Line 
will be. 

The City of St. Charles has accepted the 
electric light plant for the city’s illumina- 
tion, and is now considering the advisability 
of erecting a commercial plant. 

Articles of Incorporation were lately 
made out to the People’s Gas and Eleciric 
Light and Power Company, of St. Louis. 
Capital, $50,000. Incorporators: John 
Maguire, R. D. Walsh and Rolla Wells. 

The Board of Public Improvement have 
found out that the accommodation for the 
city’s lighting by the electric lamp is inade- 
quate in many portions of the city by the 
present arrangement, and is constantly 
ordering more lamps. The latest order calls 
for 183 additional lamps for the West End, 
and 50 additional along the river front. 

June 30, 1890. W. H. iB. 





The Epstein Method of Forming Storage 
Battery Plates. 

The object aimed at in this method is to 
form the plates of a storage ceil with greater 
rapidity than hitherto, without diminishing 
their durability or capacity, says the London 
Electrician. Lead plates of any shape suit- 
able for use as electrodes are put into water 
rendered acidulated by the addition of about 
one per cent. of nitric acid. The plates are 
kept from coming in contact with each 
other, and the water is always kept up to 
the boiling point, the boiling being continued 
till the lead has assumed a. dull grey appear- 
ance. The plates are then taken out of the 
water and dried in the air. This treatment 
produces a greyish yellow deposit of lead 
compounds which has the appearance of 
mildew. This deposit adheres very firmly, 
and is insoluble in the electrolyte used for 
the subsequent treatment in dilute sulphuric 
acid. In addition it has a great capacity for 
taking up the gases engendered in the forma- 
tion process, so that the latter may proceed 
quickly, without the necessity of reversing 
the current. It is these ‘‘raw” plates, as 
they are called, from which the positives as 
well as the negatives are formed. In order 
to form positive electrodes, a number of raw 
electrodes forming a group are put into the 
electrolyte, together with positive electrodes, 
that have to be transformed into negative 
electrodes. The raw electrodes that have to 
be formed into positive electrodes are then 
connected with the positive pole, and the 
intervening plates with the negative pole of 
a dynamo or battery. In the process of 
forming positive electrodes, the former 
greyish yellow color of the raw electrodes 
changes into a deep dark brown, almost 
bluish black hue, and the process is com- 
pleted as soon as the electrodes have assumed 
that color, and an abundant development of 
oxygen takes place. The oxygen of the 
peroxide of lead produced on the positive 
electrodes which are to be reduced to nega- 
tives is absorbed by the effect of the electric 
current, and the bodics are rcduced on their 
surface to porous metallic lead. The pro- 
cess of forming negative electrodes is fin- 
ished when the deep dark brown or bluish 
black color of the positive electrodes used 
for the purpose has changed into a bluish 
grey hue, and an abundant development of 
hydrogen takes place. A few hours only 
are necessary to form a plate by this method, 
and the reversing of the current is unneces- 
sary, so that in a very short space of time a 
great number of positive as well as of nega- 





tive electrodes can be produced. 
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»*, A cablegram from Tokio states that a 
phonograph made by Edison expressly for 
the Mikado and presented to him last week 
by Edison’s representative, has been set up 
in the Mikado’s palace, and the monarch 1s 
delighted with it. 

x*, It is not too soon to commence the 
preparation of papers to be read at the next 
meeting of the National Telephone Exchange 
Association. Members of the association 
are earnestly requested to send such papers 
to Secretary Barney, 510 West Twenty-third 
street, New York City, by the first of August, 
if possible, so that the Executive Committee 
may have sufficient time to examine them. 


«*, During the Yale-Harvard boat race, at 
New London, last week, the Southern New 
England Telephone Company had instru- 
ments and men stationed at each mile of the 
course and the positions of the crews were 
telephoned to the local office, where they 
were received by Superintendent Baker, and 
transmitted to the main office in New Haven, 
where the result was bulletined by means 
of flags on the roof of the building. 

«*, The Erie Telephone Company’s large 
increase of subscribers for the past five 
months, aggregating 541, indicates a pro- 
portionate increase in net earnings, which 
not only ensures the four per cent. per an- 
num dividend, but also will enable the 
compiny materially to add to its $70,000 
surplus each quarter. The June quarter 
will show the largest net earnings since the 
company: was organized, in 1883. To this 
favorable condition is attributed the steady 
advance in the price of the company’s stock. 
The trio of telephone stocks—Bell, New 
England and Erie—have shown marked 
strength and steady improvement this year. 
Bell has advanced from 1994 to 240 this 
year; New England from 49 to 54, and Erie 
from 37 to 49. 

«*, The next annual meeting of the Tele- 
phone Association will be held at the Russell 
House, Detroit, Mich., commencing on 
Tuesday, September 9th, next. It is ex- 
pected that the business of the association 
will be concluded in two days, but Secretary 
Barney has received a hint that it will be 
advisable for the delegates to make their 
plans so as to remain in Detroit until Thurs- 
day evening at least. The Russell House is 
conducted on the American plan. The 
rates are $8, $3.50, $4 and $4,50 per day, 
according to location and accommodations 
desired. It is requested that members of 
the association intending to be present at 
the meeting, engage their rooms at an early 
date, so that the most desirable locations 
may be secured. Messrs. W. A. Jackson 
and F. A. Forbes, of the Telephone and 
Telegraph Construction Company, of De- 
troit, have kindly consented to act as a 
committee on quarters, and a note addressed 
to either of them will receive prompt atten- 
tion. 


a 





The Tropical American Telephone 
Company. 

Theannual meeting of the Tropical Ameri- 
can Telephone Company, Limited, will be 
held Wednesday, July 30, at Long Branch, 
N. J. The book will close July 1. Mr. Jas. 
II. Howard, general manager, expects that 
the net earnings the past year will equal 
four per cent. on par, or 10 per cent. on $4 
per share. 

It starts out with an order for 500 com- 
plete sets of instruments for one sub-com- 
pany, an order of 100 sets for a second and 
300 sets for a third, besides a large order for 
Brazil. There has been acquired, to be 
turned over to the Tropi¢al Company, July 
1, control of the Williams annunciator drop, 
patented April 8, 1890, used in all small ex- 
change switchboards, This will enable the 
company to manufacture its own switch- 
boards and levy a royalty on all drops-of the 
above pattern used in the United States. 





Train Despatching ; Its Usesand Abuses. 





BY G. C. KINSMAN, SUPERINTENDENT TELE- 
GRAPH, WABASH RAILROAD COMPANY, BE- 
FORE THE NINTH ANNUAL MEETING OF 
THE ASSOCIATION OF RAILWAY TELEGRAPH 
SUPERINTENDENTS, NIAGARA FALLS, N. ¥., 
JUNE 19, 1890. 





It is customary now, as it was 20 years 
ago, to consider the train despatcher a 
proper target at which to fire all sorts of 
complaints regarding the movement of 
trains. 

My first office was near a fuel station on 
a Western road. There were but three 
regular freight trains each way upon the 
time table, although from 10 to 15 were 
usually run. All engines burned wood, 
and to ‘‘ wood up” required from 15 min- 
utes to several hours, depending somewhat 
upon the disposition of the men, the help at 
hand, and the number of trains in the way. 

Freights. and, occasionally, passenger 
trains were delayed hour after hour at my 
station, and I was an enforced listener to 
all sorts cf uncomplimentary remarks about 
the train despatcher on duty, and train 
despatching in general, many arguments 
and improved methods being advanced by 
the train crews during these frequent Lours 
of waiting. 

One bright fellow advanced time orders, 
and was thereafter the subject of ridicule, 
it not having occurred to these men that the 
schedule was nothing more nor less than 
a time order to each train named upon it. 

My sympathies were all with the despatch- 
ers, but later on, when I was given a freight 
train, I joined the others in heaping abuse 
upon them. It happened, however, that I 
was soon made a despatcher, and had to 
take my own medicine. One week’s work 
took all of the conceit outof me, and I asked 
to be returned to the road. About this time 
authority was given to use time orders in 
moving freights against passenger trains, 
but the second order resulted in a collision, 
the freight being met upon the main track, 
20 minutes after the time had expired. 

The despatcher would have been dis- 
missed, had it not been for the fact that the 
superintendent was considered more guilty. 
The press denounced the officials who had so 
little sense as to permit such orders, and the 
officers of connecting roads who were inter- 
viewed were not less emphatic in their 
censure. 

Itis hardly necessary for me to say that 
we have out-grown the old systems and pre- 
judices, as a boy out-grows his clothes; we 
have not only discovered that time orders 
are safe, but that they are absolutely neces- 
sary. We have the uniform system of rules 
and forms for, moving trains by telegraph, 
adopted by the General Time Convention, 
and endorsed by more than two-thirds of all 
the railway mileage of the United States, 
though, strange to say, some who voted for 
this system have failed to put it into prac- 
tice. 

In this country we run to extremes. The 
matter of moving trains by telegraph has 
been discussed from the Atlantic to the 
Pacific, without cessation, until many of our 
best men are growing to believe that there is 
no other way to get trains over the road 
promptly, and are placing their sole depend- 
ence upon it, to the utter neglect of more 
important methods. Let me say here that, 
while no important single track railroad 
(and this paper is not intended to apply to 
any other) could at this time move a large 
traffic successfully without train despatch- 
ers, their work is greatly over-done, and the 
tendency is to still further increase it. 

On many roads, freight trains are started 
from terminals at any and all hours, with 
little regard for the time table, and the 
train despatchers expected to get them over 
the road promptly and safely. Regular 
trains are held at terminal and way stations 
for all sorts of trivial reasons, necessitating 
many train orders, and other delays, and 
the officials fume, because of late trains, 
blockades and other accidents. 

Some officials seem never to learn that 
about the only source of revenue to a rail- 
road is that part of its property which moves 
on wheels, and that it is, therefore, of vital 
importance that they be kept turning. To 
do this there must be system, and that sys- 
tem lived up to every hour in the day.and 
every day in the year. Eternal vigilance is 


the price of good service in the matter of 





moving trains, but in addition to this, two 
things are necessary, first, make a time table 
that trains can run by, then run the trains 
by it. 

Many will argue that this can be done 
only where the volume of traftic is moderate 
and regular, and where there is an abun- 
dance of power. These are the officials, 
who, when a rush of business overtakes 
them, fill their yards and passing tracks 
with surplus loads, start trains from all 
points whenever they can be gotten ready, 
without any regard for the time tables; keep 
their crews on the road 20 hours out of 24, 
and abuse the despatchers because the trains 
are laid out. 

A good despatcher is a valuable acquisi- 
tion to any railroad, but it is not in the 
power of any set of despatchers to succeed 
under the circumstances just named ; they 
may work and worry, and incur risks which 
make them gray, but at the end of the 
month, it will be found that although every 
nerve has been strained, the average time 
made by trains has been slow, and that the 
greatest increase has been in the pay-roll and 
the accident accounc. The latter must 
necessarily increase, as the men are over- 
worked, and as system and order decrease. 

A time table which has been carefully 
checked by the proper officials before being 
printed, and by hundreds of employés after- 
wards, must be more reliable than a tele- 
graphic order in any event, and especially 
so, when the latter is handled in great haste 
and often by inexperienced operators. 

We must therefore assume that with every 
special order we incur an additional risk ; 
it has been stated by those who have studied 
the records, that 70 per cent. of the collisions 
in this country happen to trains moving on 
special orders, and although I have no means 
of knowing, I do not doubt it, for I do not 
know how it can be otherwise. 

The greater the volume of business, the 
more need of moving trains on schedule 
time. There is no wisdom in saying it can’t 
be done, itcan. If the schedule is wrong, 
change it; if power is limited, shorten the 
time as much as safety will permit. Train 
men like to start on time, and their families 
like to know when they will be home. 
System will secure competent and reliable 
men, the opposite will drive them away. 
To more forcibly illustrate the point I have 
sought to make, I will present a few figures 
prepared from the records of the company 
which | have the honor to represent. 

During the month of January, 1885, under 
our former system of train orders, and 
which, [ may add, was in all essential re- 
spects, similar to the uniform system now 
in use, the freight train mileage was 611,- 
928, passenger train 311,399, total 923,327 
train miles; the number of train orders 
issued by the despatchers was 55,720; 
average speed of freight trains, nine miles 
per hour; average speed of passenger trains, 
25 miles per hour. 

During January, 1890, the freight train 
mileage was 696,421, passenger train 382,- 
106, total 1,078,527 train miles ; the number 
of train orders issued by the despatchers, 
17,285 ; average speed of freight trains, 13 
miles per hour, and of passenger trains, 29 
miles per hour. 

In the former case, 40 per cent. of the 
regular trains were late; in the latter, less 
than 10 per cent. 

This statement covers 1,921 miles of 
road, the same lines in each case. It is but 
proper for me to state, however, that this 
improvement is not all due to the fact that 
we are running our trains by the time table. 
The physical condition of the property is 
much better than it was in 1885; there was 
po surplus power then, nor is there now, 
nor has there been in the aggregate any 
considerable increase in the side track or 
terminal facilities. It is particularly notice- 
able, however, that system and regularity in 
everything has developed a painstaking care 
on the part of the train men which makes 
accidents rare. 

In the matter of educating our despatch- 
ers, we are sadly deficient; we put a bright 
operator into a despatcher’s office for a short 
time as assistant, then place him in charge of 
a division; the chances are that he knows 
nothing about the operation of an engine; 
and of the track, the grades, curves, sidings, 
water tanks, etc., he has practically no 
knowledge, nor of the hundred and one 
duties of a freight conductor or brakeman. 
It is not surprising, then, that under such 
circumstances, train men have not the 
greatest respect and admiration for des- 
patchers, who must sometimes necessarily 
issue instructions which are absurd. 

Before going to work as despatcher, he 
should run over the division at least a month 
as brakeman on a freight train, and instead 
of having three despatchers working eight 
hours each, I would have four, and every 
fourth week one of them should run a 
freight train upon his division. 

They would thus be at all times familiar 
with everything on the road, and the change 
would give them back the health and energy 
which constant confinement has taken away. 
Such an arrangement need not increase the 
expense, but it would add to the revenue. 

I should like to say a few words concern- 





ing the uniform system of train orders 
adopted by the Time Convention, and now in 
effect upon many large roads. Every road, 
so far as 1 can learn, which has taken it up 
squarely and lived up to it, is satisfied, and 
would not go back to the former system. 
Upon other roads (let us hope the number is 
small) this , og bas been adopted, but not 
enforced. These, doubtless, regret that they 
made the change. 

It may be natural for us to think we could 
improve their system, but the general man- 
agers know more than their subordinates, 
and I had rather profit by their wisdom, 
than buck my head against a stone wall. 
Some officials have adopted this system, and 
folded their hands, expecting great results. 
They might with equal confidence, expect a 
sewing machine of itself to make a pair of 
trousers. 

The principal criticisms which I bave 
heard are that the system is slow and cum- 
bersome, and that there is too much red tape 
about it. Despatchers are, as a rule, anxious 
to avoid even the slightest delay, and their 
zeal is apt to outrun their foresight, and in- 
duce them to give too many orders. It is 
well, therefore, if the system is cumbersome 
enough to prevent this, and if the official 
who is using the old system (or neglecting 
the new) would disguise himself and see how 
his orders are being handled on the read, 
re would wish for tape of a still brighter 

ue. 

It may be slow, but with it we have 
moved more than 1,000 cars per day (in ad- 
dition to 30 regular passenger trains) over 
a crooked single track road, every day in 
the month, without any serious delays or 
complaints from the despatchers. 

There are some peculiarities in the word- 
ing of the various forms which make it diffi- 
cult for the despatcher to remember, and for 
which there is no apparent necessity ; for 
instance : 

Form B—Example 2: 

“No. 4 will run ahead of No. 6 from 
Bengal to Madras.” 

Form C—Example 1: 

“No. 1 has right of track against No. 2, 
Mecca to Mirbat.” 

The word ‘‘ From” appears in one order, 
and is Jeft out of the next; the same thing 
occurs in Forms E andF. This is verv con- 
fusing to the despatchers, and we had a 
great deal of annoyance for a while on ac- 
count of the word ‘‘ From” being left out 
when it should appear, and put in where it 
should have been left out. With this excep- 
tion, we have no occasion for finding fault 
with the system. 

In conclusion, the train despatcher should 
not be considered as superior to the time 
table, but as subservient to it, and we must 
carry out this principle in order to maintain 
the most efficicnt service. 


Pulp by Electricity. 

Pulp manufacturers are deeply interested 
in an electrical method of reducing the wood 
in the manufacture of pulp. By this pro- 
cess it is claimed that the fibre is manufac- 
tured so cheaply that the entire pulp busi- 
ness will be revolutionized, and the digesters 
now in use be driven out. Kelner, of Ger- 
many, has been experimenting for several 
years with electricity in this direction, and 
has now succeeded in perfecting the process. 
A patent has been applied for in the United 
States. 





ee 
Good Insulation. 

The Interior Conduit and Insulation 
Company are now making carload 
shipments daily of tube throughout the 
country. The new underground tube seems 
to have met with a great deal of satisfaction. 
This company has a contract for furnishing 
the underground conduits for St. Paul and 
Minneapolis, and they have also sold several 
thousand feet to the Pennsylvania Railroad 
Company for their underground work. 
They have made quite a shipment to Japan 
on orders received from there, and will 
probably make a shipment to Germany dur- 
ing the coming week. The company’s new 
and commodious quarters now enable them 
to turn out tubes in large quantities, although 
they have not, as yet, succeeded in catching 
up with the orders, but it is probable that 
this will be done before the middle of the 
coming month, as their output has been 
increased tenfold. The initial job of this 
company, the Shoreham apartment house, 
Washington, D.C., owned by the Hon. L. P. 
Morton, has now been in operation about eight 
months, and has given no trouble since 
the plant was turned over to the purchaser. 
That it is an unqualified success is evidenced 
by the fact that Mr. Morton is now prepar- 
ing to build an extension to the Shoreham 
House, and it is specified by the architects 
that the tubing be used throughout the 
entire new building. 
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Diamond Cut Diamond. 





CAPTURE OF TELEGRAPH WIRE TAPPERS IN 
SAN FRANCISCO, 





The pool sellers of San Francisco have 
been victimized by wire tappers for some 
time past. The police have recently cap- 
tured the tappers, one of whom was Nagle, 
a discharged Western Union operator. The 
gang secured a room in a building just 
across a little alley from a large pool room. 
Here their operations were carried on. The 
names of winning horses at the tracks here, 
in the East, were held by the tappers just 
long enough to enable one of their number 
to hustle into the pool rooms and place good 
stiff bets. The message was then forwarded 
to the pool rooms, and the tickets on the 
winning horses cashed. 

The method of tapping the wires will be 
made plain with the assistance of our illus- 
trations. 

The cut marked A is a metallic circuit. 
A message sent over it makes an entire cir- 
cuit, and any interruption would imme- 
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diately be detected. At the figure 1 is a 
transmitter, while at the figure 2 isa receiver. 
As the message is sent over the transmitter, 
almost simultaneously it completes the cir- 
cuit, and answers back on the receiver. 
Thus, if a metallic circuit were tapped, the 
receiver would be dumb, and the operator 
would know at once that something was 
wrong. 

Cut Bis almost the same in its operation 
as the ‘‘ metallic circuit.” The open space 
in the circle is intended to represent the 
home office. Figures 4 and 6 show where 
the current runs into the ground, while 3 
and 5 represent the receiver and transmitter, 
Any attempt to tap this wire would be imme- 
diately detected in the home office, just the 
same asin the case of the ‘‘ metallic circuit.” 

Cut C shows a straight telegraph line, the 
message received at 7 and ending at 13. 
Figures 8 and 14 show where the spent elec- 
trical force disappears intothe ground. This 
kind of wire can easily be tapped, asis shown 
in the cut. Inthe center the main wire is 
divided, and two other wires attached to the 
ends. A _ receiver and transmitter are 
affixed at 10 and 12, and at 9 and 11 the 
current escapes into the ground. The mes- 
sage can thus be received at 10 without 18 
being any the wiser. A delay of 10 minutes 
can easily be made, and then the message 
sent on to 18 after the bet has been placed in 
the pool rooms on the winning horse. It 
took the conspirators a long time to figure 
the above matter out. They had to study 
over it, and it was only when Nagle was 
taken into the combination that they saw 
daylight. The latter knew the ins and outs 
of the Western Union system, and to him 
they looked for success. 

Before they attempted wire-tapping, they 
hired a room adjoining the Western Union 
operating room, They discovered the key 
to the cipher in which the bookmakers had 
all the racing information telegraphed. They 
tried to get the young lady in the rooms of 





the Western Union to ‘‘stand in” with 
them, but she refused point blank. 

Superintendent Jaynes, of the Western 
Union, while well pleased with the capture, 
could not withhold his admiration of the 
ingenuity displayed by the men. 

‘This is by a long way the cleverest 
scheme I ever heard of. This man Nagle 
is a discharged employé. He was found out 
giving away secrets about two years ago. 
After his discharge he met some men and 
introduced a scheme to tap the wires, but 
we soon found them out. They bothered 
us again a good deal afterward by interfer- 
ing with our wires, and to prevent this the 
metallic circuit was introduced. We fondly 
believed that this could not be tampered 
with without our immediately becoming 
aware. We were wrong, I find, to-day. 
This device would have proved satisfactory, 
and we would not have been any the wiser. 
In the oftice we have a galvanometer that 
tells the slightest change in the current of 
the pool room belt of wires. We expected 
that the moment the wires were tapped or 
interfered with in the slightest, our machine 
would have given thealarm. So it would, 
had not the tappers taken precautions, This 
machine,” said the superintendent, pointing 
to a compensating resistance machine, found 
in Fallon’s room, ‘* would have prevented 
us knowing when the wires were interfered 
with. The apparatus was invented by the 
men specially for this purpose, and it is the 
most ingenious business I have seen yet. 
The circuit I speak of only supplied five 
pool rooms, and no other messages were 
sent on it.” 


<> 


The Country Telegraph Operator. 

A country telegraph operator is generally 
one of the most obliging people in the world, 
if he is treated as he deserves. But it can- 
not be truthfully said that they are all en- 
dowed generously with brains, or if they 
are, they are so seldom called upon to use 
them that they get out of the habit of think- 
ing, and so lose *‘ the knack of it.” A man 
went into a telegraph office at a station in 
New Jersey, only a few miles from Jersey 
City, says the N. Y. Tribune, and told the 
operator that he wanted to send an important 
message. ‘‘I am afraid I can’t take it for 
you,” was the reply. ‘‘ There is a dispatch 
here now ahead of yours, but I have lost my 
wire and this thing has been lying here for 
six hours.” ‘‘ Well,” said the other, ‘* why 
don’t you put the message on a train? Give 
it to one of the men and in 15 minutes it 
will bein Jersey City, where it will be sent. 
Twenty-eight trains a day run through here 
to Jersey City.” The operator looked with 
undisguised admiration ut a man who could 
do so much thinking in so short a time. He 
was not offended at the new fangled city 
notion, but adopted the suggestion forthwith. 

There is always a look of grieved surprise 
on the face of the man in the little country 
telegraph office when a busy New Yorker 
comes briskly in and asks him sharply if he 
can ‘‘send a message to New York.” Of 
course, he can. He sends one or two every 
day. When the New York newspaper man 
rushes in late at night, however, and asks 
the question, the telegrapher sometimes finds 
that he has overestimatcd his ability as a 
‘*sender.” As soon as he announces in the 
affirmative, the other jerks out: ‘* All right. 
I want to send 5,000 words. Have 3,000 
written, and will send you the rest as fast 
as I can write it.” A smile of the feeble 
and sickly kind flits across the operator’s 
face. ‘‘ It’s pretty late,” he suggests, doubt- 
fully. ‘‘ Yes, but rush it right through and 
you can make it.” Then the monotonous 
click of the wonderful little instrument 
begins. There are jerks and pauses and 
occasional repetitions, and now and then a 
sharp probe from the veteran and skillful 
city telegrapher at the other end of the wire. 
The other 2,000 words are almost written 
when with a quick snap the instrument 
ceases to send its silent song. Its manipu- 
lator gets up and says discouragingly : ‘*It’s 
no use; we can’t make it.” He looks des- 
perate. ‘‘ How many words have you got 
off ? 2,000?” The operator looks amazed. 
‘No, only 600.” That settles it. The 
message is hacked and pruned and trimmed, 
and after a terrific struggle, 900 words go 
through. And yet the man has done his 


best. Only he has not sent 5,000 words in 
almost as many hours for the continuous 
time before that night, and stiff and untem- 
pered fingers refuse to do the unusual task. 








GENERAL NOTES. 


The Wilmington, Del., City Electric 
Company have doubled their capacity on the 
Westinghouse circuit. This new circuit 
will be for commercial use. 


The LaSalle, Ill., Electric Street Rail- 
way Company claim that they will have 
cars running by the first of August. Their 
power house is nearly completed. 





Efforts are being made by San Fyan- 
cisco capitalists to secure an electric motor 
franchise at Centralia, Wash. It is expected 
the city will be lighted by electricity within 
three weeks. 


Gross earnings of the Edison Electric 
Illuminating Company, of Boston, for four 
months ending April 30, 1890, were about 
$167,000; operating expenses, $102,000; 
net earnings, $65,000. 


The Citizens’ Street Railroad Com- 
pany, of Indianapolis, Ind., proposes to 
double the capacity of the electric line. 
Another 250 horse-power generator will be 
put in the power house. 


Stephen Dahl, of Pittsburgh, claims 
to have invented a storage battery that is 
cheaper and less objectionable, by reason of 
weight and bulk, than those now in use. 
The battery is now undergoing tests. 


In the action of the Brush-Swan 
Electric Light Company, of New England, 
against the Brush Electric Company, of New 
York, Judge Coxe, of the United States 
Circuit Court, granted an order deny- 
ing the motion of the stay of proceedings 
asked for by the defendants, and vacating 
the temporary stay that had been granted 
until a hearing could be had. 


A workman, while fitting electric light- 
ing wires in the attic of an antiquated 
building in Salem, Va., a few days ago, came 
upon the souvenirs of the different stages of 
progress through which the inmates had 
passed. He found a very antique vil Jamp— 
also a set of old-fashioned tin candle moulds 
—then a section of a gas pipe, while he was 
supplanting all these with the electric wires. 


The electric headlight recently placed 
on one of the passenger engines of the 
Columbus, Hocking Valley & Toledo Rail- 
road, bas attracted considerable attention on 
the Toledo division. Engineer Humphreys 
says that on his last trip there were people 
collected at points all along the line. Men 
were perched on the fences at every road 
crossing, and there were crowds at every 
station.— Ohio State Journal, 


The zeal of the Washington police- 
men in arresting electric line men seems to 
increase in inverse ratio to their authority in 
the premises. Last week one of these knights 
of the buttons and club discovered a man 
in the employ of Burket & Company, inside 
of a private house putting up an electric fan 
which was to be connected with some out- 
side wires already up and working. The 
officer forced his way into the house and 
arrested the man. When the case came 
before the police court it was promptly dis- 
missed. Actions for false arrest are liable 
to follow a repetition of such abuse of 
authority. 

F. A. Gilbert, president of the Bos- 
ton Electric Lighting Company, appeared 
indifferent as to the Governor’s veto of the 
gas bill, when seen by a Boston Globe repre- 
sentative, one day last week. ‘‘ We never 
had anything to do with engineering it,” he 
said, ‘‘and only watched it enough to see 
that nothing was introduced in connection 
with it that would be detrimental to our 
interests.” ‘‘ What might have been gained 
if the bill had passed?” ‘‘ Smaller com- 
panies outside Boston might have been able 
to unite and be run more economically, but 
I fail to see how the large companies of 
Boston would have gained in the least. The 
only possible saving that might have been 


made would have been in the matter of fuel. 
lf the gas and electric plants were together, 
the coke left from the manufacture of gas 
might have been used for fuel by the elec- 
tric company, without carting. But that, 
small as it is, is the only point in which 
I can see how any benetit might have been 
derived by consolidation.” 














.-»» The French and British postal 
authorities are arranging for a new cable 
between Paris and London. 


.... A new transmitter motor for use in 
the Gold & Stock Telegraph Company. of 
Boston, has recently been designed by Mr. 
W. H. Clausen, electrician of the company, 
and is now running successfully on their 
cotton circuit. This motor is running on 
40 milliamperes, and is doing the same work 
which formerly required 2,000 milliamperes. 
The new motor is saving 98 per cent. of the 
former power used, and will only cost the 
company a nominal sum. 


..-» Work on the lines of the Postal Tele- 
graph and Cable Company, between Bir- 
mingham and Meridian, Ala., through the 
country, is being pushed rapidly at both 
ends. The line will be through not only to 
Meridian but to New Orleans in a very short 
time. Immense forces of men are engaged 
in the work, and the poles and wires are 
going up rapidly. The Postal Telegraph is 
also building into Chattanooga from Rome, 
and will go thence to Cincinnati via Nash- 
ville, thus completing a good Southern cir- 
cuit. A bitter fight is on between the 
Postal and Western Union, at Chattanooga. 
It is reported that when the Postul is firmly 
established all over the South, a reduction 
of telegraph rates will take place. 
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To Make Electricity the Motive Power. 

The Coney Island and Brooklyn Railroad 
Company has applied to the State Railroad 
Commission for permission to change its 
motive power from steam to electricity. 
The hearing on the application of the Buffalo 
Street Railroad Company for a change of 
motive power in Niagara street, from horse 
to electricity, was continued at Albany be. 
fore the Railroad Commission. The counsel 
for the opposition endeavored to show that 
consent of the requisite number of the 
abutting property owners had not been ob- 
tained. This argument was founded on the 


fact that the consent of the Park Commis- 
sioners, who control the park system of the 
city, had not been obtained. The railroad 
company asserts that it has the right to 
change its power, as the consent of the city, 
which owns the park, has been obtained. 
The hearing was further adjourned, 





Death to Insect Life. 


A press despatch from Albany to the New 
York Sun states that Prof. Lintner, State 
Entomologist, has made a microscopic ex- 
amination of the insect collections of a single 
electric light, and estimates that the débris 
which he inspected represented 33,000 in- 
sects. As many of the smaller forms of 
insect life probably constituted the larger 
portion of those attracted to destruction by 
the light, he believes that the average num- 
ber of insects destroyed in a night by asingle 
electric light, at nearly 100,000. 

The larger portion of Prof. Lintner’s 
specimen collection from one light consisted 
of minute gnats, midges, crane flies and 
similar small two-winged insects. No mos- 
quitoes were discovered among the victims, 
as they are not attracted tothe lights. There 
were, however, large numbers of plant bugs, 
which are ivjurious to vegetation, particu- 
larly of one small species of a handsome 
green gassid, which feeds upon our grasses. 
A number of the moths, and one of the leaf 
rollers which have made such havoc in our 
fruit trees this season, were found, as well 
as other species of the same family. Prof. 
Lintner, in speaking of his examination, 
said : 

‘+1 was sorry to see quite a number of the 
beautiful gauze wings among the heaps of 
the slain, as their larve are the aphis lions, 
which aid in keeping down phides or plant 
lice.” 

‘The electric light,” to quote Prof. Lint- 
ner, ‘‘ will undoubtedly prove an active 
agent in the reduction of insect pests, and 
also furnish entomologists with many rare 
specimens and with many species never 
before seen.” 
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An Electro-Medical Dry Battery 
Apparatus, 
Our illustration on page 10 shows a 


new and neat medical battery, just gotten 
up by Bunnell & Co., of this city. For doctor | 


or patient, at the office, at home or traveling, 
this electro-medical apparatus is one of the 
most convenient and reliable of any of the 
hundreds of forms ever introduced. It is 
reliable because with its dry battery so much 
less care is necessary to avoid getting it out- 
of order than is required with any other 
known form. The entire absence of acids, 
liquids or salts, will be appreciated by any 


one who has ever had occasion to use a | 


medical battery. The box when closed up 
may lie in any position on a table or shelf, 
or in the bottom of a carriage, or packed in 
a trunk, without harm. 

The strength of the various currents 
ranges from those which are so mild as to 
be scarcely perceptible, tothe most powerful 
that can be endured by a strong man. 

The appliances furnished with the appa- 
ratus consist of fuot-plate, sponge, cords and 
handles (electrodes). The electrode having 
a wooden handle is used as a sponge-holder 
when required. The sponge is held by it 
by pressing into the hollow tube of the 
electrode the spring wire clamp which 
passes through tbe sponge. 

The small switch at the left-hand end of 
the base is turned to the left to put the 
battery in operation. When this is done, if 
the spring at the left-hand end of the coil 
does not readily vibrate, give a slight im- 
pulse with the finger, and it will continue 
to vibrate with the power of the battery, if 
the screw is turned to its proper position. 
This can be ascertained by turning it forward 
or back. Always keep the box closed when 
not actually using the apparatus. The 
small switch is set so that it must disconnect 
the battery in order to close the box. 

If for any reason it is desired to take out 
the battery, this can be readily done by 
loosening the screws which clamp its poles 
to the flat upright pieces, and springing 
back the clamping piece at the other end of 
the battery. In returning tbe battery to its 
position, notice that the carbon pole belongs 
and fits to the flat upright at the back of the 
base, and the zine pole tits the upright 
nearest to you. 

—————_. o—_—_—_ 


New Installation of the Westinghouse 
Electric Company. 

The Brush Electric Light Company, of 
Baltimore, Md., having again been awarded 
tbe contract for lighting the city, in spite of 
the strongest opposition on the part of other 
local companies, is now obliged to increase 


the capacity of its central station apparatus 
A contract for alternating current machin- 
ery for 3,000 lights was made with the 
Westinghouse Electric Company, a few days 
ago. This makes the Baltimore plant one 
of the largest alternating current central 
stations in the country. 

Oue of the latest towns in New York 
State in which the Westinghouse alternating 
apparatus has been introduced is Tona- 
wauda. The plant bas a capacity of 500 
incandescent lamps. 

The Westinghouse Electric Company is 
installing alternate current apparatus for a 
central station plant of electric lighting in 
Carrolton, Mo. The plant will have a ca- 
pacity of 500 lights, 

The beautiful little town with the roman- 
tic name of Crystal Falls, Mich., is about 
ready for a large sized boom. The first 
visible sign of its march to progress is the 
establishment of a central station plant 
for electric lighting, for which the Westing- 
house Electric Company has received the 
contract to furnish alternating current ap- 
paratus of a capacity of 750 lights. 

The Westinghouse Illuminating Company, 

of Schenectady, N. Y., has been making 
considerable improvement in the central sta- 
tion plant of alternate current electric light- 
ing. A new arc light machine of the West- 
inghouse alternate current arc light system 
has lately been added to the capacity of the 
plant. 
The Westinghouse Electric Company re- 
ports the following orders received during 
the month of June for alternate current 
central statiog apparatus: Moundsville, 
Va., 500; Valdosta, Ga., 500; Newark, N. 
J., inerease, 1,500; Cleburne, Tex., 500; 
Newport, R. I., iacrease, 500; Hamilton, 
O., 500; Tacoma, Wash., increase, 1,500; 
Vinton, Iowa, 500; Hiawatha, Kansas, 500 ; 
Saginaw, Mich., 750; Tonawanda, N. Y., 
500; Philadelphia, Pa., 750; Crystal Falls, 
Mich., 750; Oconto, Wis., increase, 750; 
Ogden, Utah, 1,500; Baltimore, Md., in- 
crease, 3,000. 

Are lighting apparatus of the new West- 
inghouse arc light system was sold for 
central station purposes, in the following 
towns: Valdosta, Ga., 40; Ogden, Utah, 
80; Schenectady, N. Y., 60; Rockville, 
Indiana. During the month a large arc 
light plant was also ordered for the Zoolog- 





New Style of Lamp Hanger. 

The Great Western Electric Supply Com- 
pany, of Chicago, are placing upon the 
market many novelties in the electrical line, 
and are making a specialty of central station 
supplies. One of the articles recently 
brought out by them is a pulley for hanging 
|} arc lamps, which possesses some novel 
| features. It is arranged so that by means 
| of a very simple mechanism in the housing 
of the pulley, the weight of the lamp is sus- 





| tained by the ports of the pulley, and, there 


| 


| fore, the strain is all taken off from hoisting 
rope. A glance at the accompanying cuts 


| will show plainly the method of operation. 


Fig. 1 shows the position of the parts when 





| the lamp is raised to nearly its proper eleva- 
tion. Now, if the lamp be raised a short 
distance further, the knob upon the rope 
will engage the nearest end of swinging 
pawl, both ends of which are bifurcated. 
This pawl] is thus revolved upon its axis, 
bringing the other end beneath the knob on 
the rope; it is there securely held in posi- 
tion by the upper pawl, as shown in Fig. 2. 
When in this position, the lamp is held sus- 
pended, and the hoisting rope is relieved of 
all strain. There is, therefore, no danger 
of the lamp falling into the street through 
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the breaking of the rope. 
mechanism in order to lower the lamp, the 
lamp is slightly raised until the knob on 
the rope engages the end of the upper pawl, 
as shown in Fig. 8, which is thereby raised 
enough to release the lower pawl which 
swings downward allowing the lamp to be 
lowered. The whole operation of locking 
and releasing is controlled bythe hoisting 
rope, and no auxiliary cord is required. 
There is certainly a large field for an article 
of this kind. 


Mr. Charles A. Hamilton, of Bridgeport, 
has been appointed treasurer, during the 


temporary absence and illness of Col. Fred. 
A. Mason, of the Bridgeport Brass Com- 








ical gardens at Cincinnati. 


pany. 








| Mr. Jewett. 
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Friction Overcome. 
Probably everybody knows that the body 


.of a car is attached to each truck by a king 


bolt or linch pin, which allows the truck to 
turn in such a manner as to readily round 
the curves that abound on all railroads, while 
the long car maintains its rigidity, The 
king bolt passes through a circular center 
plate of iron or steel bolted te the under side 
of the car body and resting upon a similar 
plate attached to the center of the truck. 
These plates sustain nearly the entire weight 
of the car, though a crescent-shaped plate of 
steel near the side of the truck partially 
relieves the weight when rounding a curve. 
It will readily be understood that these 
plates must necessarily sustain an immense 
friction, and it frequently happens that with 
heavy cars this friction is so great as to pre- 
vent the trucks running easily, especially 
when rounding a curve at a high rate of 
speed, and the result is that the truck jumps 
the track and the train is wrecked. Mechan- 
ics and inventors have tried for years to 
produce something that would relieve this 
friction, and thus allow the truck to turn 
easily and quickly. Mr. L. M. Jewett, No. 
8 Exchange Place, Boston, seems to have 


solved the problem at last, and, like all good 
inventions, it is done so simply and cheaply 
that the wonder is it was not accomplished 
before. The movement of a plain roller 
between two plates is one of absolute free- 
dom, and this fact is taken advantage of by 
t.e places between the upper 


| and lower center plates a dozen or more 
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tapering rollers, which are kept in place by 
an ingenious, yet simple device, -whose 
sole duty is to keep the rolls in perfect align- 
ment radiating from the king bolt. Two or 
three similar rolls are placed between the 
upper and lower side bearings or curve 
plates, and are provided with a simple but 
effective style of gearing which retains 
them in proper position, but allows an 
absolutely free movement. The Jewett 
Supply Company, of Boston, is the owner of 
the patents, and the device is being tested 


| upon some of the steam roads of Boston; it 


is also being put upon the long electric cars 
which the West End road is about to intro- 
duce in that city, and, with the sharp curves 
of the street railway, the invention will be 
pretty thoroughly tested. 

uu“ e—_——— 


The Polarization of Electrodes. 


The maximum polarization which metal- 
lic plates acquire when plunged in an elec- 
trolyte, varies with the temperature ; when 
silver wires are used, the variation is very 
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A New Branch Cut-Ount. 

Among the many specialties which that 
enterprising new firm, the Great Western 
Electric Supply Company, is putting on the 
market, is a branch cut-out with a number 
of novel features. As to describe it is to 
review the qualities to be possessed by a 
first-class fusible « ut-out, it may seem strange 
that it is so different from those now in use. 

The cut shows the Cutter branch cut out 
complete, it cousisting of a peculiarly shaped 
porcelain base and four brass connecting 
pieces. The brass pieces are set into re- 
cesses in the porcelain, two of them clamping 
a reduced section of the porcelain, and all 
four being firmly held by single screws from 
below. These screws go in far enough to 
admit a thick insulating coating between 





THE CuTTER BRANCH Cot-OvT. 


them and the back, so that the block may 
be safely set against a damp ceiling. The 
wires are readily fastened without removing 
any screws. Neither the main nor tle 
branch wires need be cut, but are merely 
bared opposite the fastenings, and owing to 
the shape of the porcelain block, the main 
and branch wires can never touch eac!, 
other. Ascommonscrewsare used through- 
out, any lost ones can be readily replaced. 

These features will commend thems Ives, 
but perhaps a still more novel one is that of 
a bridge covering the central portion of each 
fuse. The fuse is easily put in place, and 
when it burns out the bridge restrains the 
sputtering and catches the burnt metal. 
Thus the bridges give the effect of a cover, 
although fireproof, neater and cheaper. 
The whole is strongly made, nearly twice 
the size of the cut, and suited for 20 amperes 
or less. 
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Reynier Accumulators. 
M. Reynier has recently exhibited some 
new accumulators invented by him, which 
he calls elastic accumulators. The plates. 











To release the | regular, and tends towards zero as the tem- 
| perature approaches that of the decomposi- 


tion of the salt. M. L. Poincaré bas inves- 
tigated this matter by changing the nature 
of the electrolyte on the one hand and on 
the other by using electrodes of different 
metals. With different electrolytes it is 
stated that the polarization of the silver is 
nil at the temperature of decomposition. In 
substituting wires of gold or iron for those 
of silver, the polarization has not the same 
regularity, but the final result is the same. 
It is, therefore, concluded, from the experi- 
ments of M. Poincaré, that the polarization 
of electiodes is nil at the temperature of the 
decomposition of the electrolyte.—London 
Electrical Engineer. 











prepared in special manner, are corrugated 
and placed one against the other, separated 
by a padding of silica. The elements are 
placed in elastic receptacles, which are all 
compressed together. Further details are 
promised of this accumulator, the gross 
weight of which is stated as very small for 
the out-put.—Zondon Electrical Engineer. 


—— A central] electric station proposcd 
for the town of Dusseldorf was to have had 
a capacity of 10,500 lamps of 16 candle- 
power; but, owing to the demand, it is 
decided to enlarge the scheme to a capacity 
of 18,000 lamps, and new tenders are invited. 
The works are to be outside the town, on 
the site of the present gas works. 
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Electric Pumps. 

A recent application of electricity is that 
of operating pumps by electric motors. The 
Gould Manufacturing Company, of Seneca 
Falls, N. Y., has entered this field with its 
usual push and energy and has brought 
forth a line of electric pumps which seem to 
fill all the requirements. Our illustrations 
show a front and side view of one of its 
lutest efforts in this direction. It isa five 





An Electric Launch. 

A new launch, propelled by an electric 
motor, the invention of Daniel Regan, made 
on the bay at San Francisco, a trial trip, 
which seemed to be quite a success, The 
inventor aud Livingston L. Baker and two 
other gentlemen, who are interested in the 
invention, were on board and were greatly 
pleased at the results attained. The launch 
developed a speed of 914 knots. 
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inch diameter, eight inch stroke, geared ttip- 
lex pump, actuated by a 10 hotse-power 
électric motor mhounted on a coninion bed 
plate and connected by direct erigagement 
of gears on pumps, counter and motor 
armature shafts. The company makes any 
combination of motor and pump when fur- 
nished with the necessary data. 





A Cure for Homesickness. 

A Syracuse, N. Y., little boy was visiting 
some friends in this city. His parents had 
sent him to stay some time, but the little 
chap hadn’t been here long before an attack 
of homesickness a good de: 1 bigger than 
himself seized him. He wanted to go home 
and he wanted to see mamma worst of all. 
Persuasion failed to convince him that every- 
thing would be done to make him happy, so 
that he could finish and enjoy his visit. 

As a last resort, his friends took him down 
to the American Telephone and Telegraph 
Company’s office, at 18 Cortlandt street. 
Syracuse was called up over the long dis- 
tance telephone line. His mother came to 
the instrument and the little fellow began 
a conversation with her which lasted some 
time. She, finally, convinced him that he 
must remain here, and he went back with 
his friends perfectly satisfied and with all 
traces of homesickness gone, 
~_>- 








The electrician of the Boston Herald was 
last week elected President of the Electrical 
Engineers’ and Mechanics’ Association, of 
that city, and was also presented with an 
clegant gold badge or medal symbolical of 
the association. It is of solid gold, a fac- 
simile of Benjamin Franklin’s kite, sup- 
ported by a key of the same material, which 
symbolizes the experiment of Franklin in 
drawing electricity from the clouds. On 
the face of the medal, which is elaborately 
chased, is a medallion bust of Franklin, over 
which are the initials of the association and 
underneath the name of the recipient. On 
the reverse side is the inscription, ‘‘ Pre- 
sented by members of the Association, June 
26, 1890, to J. Dean, Jr.” The presentation 
took place at Brunswick Hall on the occa- 
sion of the semi-annual election of the so- 
ciety, and other officers were chosen as fol- 
lows: Vice-president, M. Daley ; financial 
secretary, George Newman; corresponding 
secretary, Eugene McCarthy; recording 
secretary, Frank Johnson; treasurer, A. 
Hanson; conductor, N. Olson; chaplain, 
G. McCaughey ; inside guard, Louis Hoff- 
man; outside guard. B. Smith; trustees, 
J. Jordan, F, Whipple and B. Toner. 





Ogden Iron Mines. 


In July, the old Ogden iron mines, situated 
in Ofange snd Rockland Counties, N. Y., 
aid Sussex and Watreti Counties, N. J., 
will be re-opened. The éomipany which 
will operate the mines is called the New 
Jersey and Pennsylvania Concentrating 
Company, and will install a Thomas A. 
Edison magnetic ore separating plant. 











Catalepsy from Lightning Shock. 

Celia Williams, a young lady of 18 years, 
came from her home in Omaha to visit 
in Council Bluffs, Iowa. She was prevented 
from returning home by the severe elec- 
trical storm. While the storm was at its 
worst she complained of feeling drowsy, 
and shortly afterward fell into a deep sleep, 
from which she has not awakened. Physi- 
cians have been working with her for the 
last two days, but have been unable to 
arouse her from the cataleptic fit. Her 
physical condition is normal, and she lies 
with her lips slightly apart, as if only enjoy- 
ing natural sleep. It is reported that two 
years ago she lived three weeks in uncon- 
sciousness in a cataleptic fit. 


The Master Mechanics Interested in 
Electric Work. 

There was an important item brought up 
for consideration at the Master Mechanics’ 
Convention, held at Old Point Comfort, 
June 17-20, by Mr. J. N. Barr of the Mil- 
waukee and St. Paul Railway. The sub- 
stance of the resolution he presented for the 
committee on subjects to consider, was as 
follows: ‘‘In view of the fact that elec- 
tricity is taking such an active form in weld- 
ing, sigualing, motive power, switching, 
lighting, etc., and in order that the master 
mechanics may be abreast of modern 
thought and invention, I move that the com- 
mittee on subjects take into consideration 
the idea presented and report progress at the 
next Convention.” 

This movement will be hailed with pleas- 
ure by workers in the electrical world and 
it signifies that the epoch of automatic ap- 
pliancesis fast dying out, that the wonders 
which have been worked in electricity have 
opened the eyes of even those who are 
trained in mechanical work only. 








—- The largest electric light plant in the 
Lake Superior country, capable of illu- 
minating half a dozen mines, as well as the 
city of Bessemer, was begun at Bessemer, 
Minn., last week. It will cost $75,000. 


— A portion of the old Erie City Iron 
Works moulding room, at Twelfth and 
French streets, Erie, Pa., is being torn down. 
The Erie County Light Company will ex- 
pend about $20,000 in converting the place 
into an electric light plant. 





Fic. 2.—Tue Goutp Pump, OPERATED By ELEctTrRIc Moror. 


—— Pittsburgh need fear no rivalry from 
New York in the matter of street illumina- 
tion, and we will continue to deserve the 
praise as the best lighted city in the world. 
The electric lighting combine made the 
figures too steep for Gotham to stand, and 
the prospect now is that a return will be 
made to gas for street illumination.—Pitts- 
burgh Chronicle. 





— Some 3,000 hands are working day 
and night at the factory of the Thomson- 
Houston Company, and the company never 
was busier than to-day. It is said that net 
earnings for first three months of 1890 show 
100 per cent. increase over the correspond- 
ing period last year. When the Thomson- 
Houston preferred stock is all issued, fixed 
charges will be only $350,000 per annum. 
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—— The gas pipe that feeds a lamp post 
at 127th street and Madison avenue, burst 
one night last week and the gas burned 
merrily from 10 o'clock to 1 A. m. 


—— The offer of the Brush Electric Light 
Company, to illuminate Baltimore for five 
years at the rate of 35 cents per light, has 
been accepted by the city authorities. 


—— Ithas been found necessary to remove 
the globes from the electric lights in Peoria, 
Ill. They become filled with June bugs to 
such an extent as to separate the carbon 
points and extinguish the light. 


—— The Dayton, O., Electric Light Com- 
pany, are tearing out their present system of 
electric lamps, with which the city is at 
present lighted, and is putting in the Thom- 
son-Houston. The change involves an ex- 
penditure of about $40,000. 


—— The St. Louis Board of Public Im- 
provements has ordered 183 additional arc 
lights for the district west of Grand avenue 
and north of Washington avenue, and 50 
for the territory bounded by the river on the 
east and north, Washington avenue on the 
south and Grand avenue on the west. These 
will be erected by the Municipal Electric 
Lighting Company. 


—— Mr. E. Yates Henkle, aged 31 years, 
a son of ex-Congressman Eli J. Henkle, and 
a well-known Baltimore electrician, died 
Saturday at Middlesborough, Ky., after an 
illness of several weeks. For some years he 
had been in the employ of the Wenstrom 
Electrical Company, of Baltimore, but left 
six months ago for Middlesborough, where 
he took charge of an electrical plant in that 
city. 

—— The Chronicle claims to have been 
the pioneer advocate of electric lighting in 
St. Louis, and it, therefore, takes no little 
pride in the showing of the comptroller that 
$67,338.61 will be saved the first year by the 
employment of the new system. The im- 
provement in the lighting calls for no official 
report. Itis seen by everybody. Not only 
is the city much better lighted, but it is 
lighted every night in the year. 


The Thomson-Houston International Elec- 
tric Company is doing remarkably well, 
and $250 is bid for the common stock. The 
annual meeting of the company occurs at 
Portland, Me., and these directors will 
be chosen, all from Lynn, except Messrs, 


Ames and Davenport, of Boston, and con- 
taining some changes from the old board: 
C. H. Newhall, J. N. Smith, B. F. Spinney, 
Oliver Ames, J. 8. Bartlett, F. 8. Pevear 
and G. W. Davenport. 


— The Quincy Electric Light and 
Power Company, of Quincy, Mass., held its 
annual meeting last week and elected the 
following officers: President, William G. 
A. Pattee; vice-president, William B. White; 
directors, John R. Graham, Abner B. Pack- 
ard, John Cashman, John Quincy Adams, 
James H. Stetson; treasurer, Horace F. 
Spear; clerk, Walter M. Packard. The 
financial exhibit disclosed the following 


facts: Gross income, $17,174.02; net in- 
come, after paying all interest, $2,827.06. 
This amount will pay an income of six per 
cent., which will probably be declared in a 
few days. 


—— Itis probable that the plant of the 
Detroit Electrical Accumulator Company 
will soon be for sale. The Brush Company 
has not bought it, as has been stated, nor 
has it any intention of doing so. The im- 
mediate cause of retiring is the failure of the 
company to secure a renewal of its contract 
with Geo. H. Gies & Company. The Brush 
Company, learning that the Accumulator 
Company could not hold out much longer, 


obtained the consent of its officers to con- 
tract with its customers for the ensuing year. 
In fact, the Brush Company has been fur- 
nishing light to the customers of the Ac- 
cumulator Company for some time. 
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Telegraphers of Old. 


TWO VETERAN SOCIETIES TO MEET IN 
KANSAS CITY, IN SEPTEMBER. 


During the second week of next Septem- 
ber, there will meet in Kansas City, Mo., 
an association of which but little is known 
in this country by the people in general, but 
to whom the country owes, in a large 
measure, its prosperous condition to-day. 
It will be the tenth annual joint convention 
of the Old Time Telegraphers’ Society and 
the Society of the United States Military 
Telegraph Corps. The former of these two 
associations is composed of veteran tele- 
graph operators who sat by the ticker when 
the art of talking over the wire was in its 
infancy. The latter organization is made up 
exclusively of the men who served in the 
government telegraph service during the war. 
Although the two are distinct societies, they 
always meet together, as the members of 
the old timers, are, in the main, also mem- 
bers of the military corps. The meeting 
last year was held in Louisville, and the 450 
who attended were royally entertained by 
the old veterans of the Falls city. 

There are ouly four regularly organized 
branches of the military corps and they are 
located in Washington, D. C., Kansas City, 
Omaha and Denver. The first named of 
these had 14 members at the last meeting, 
Kansas City had 22, Omaha 14, and Denver 
13. Several members have been added to 
each since then. Beside these there are sev- 
eral hundred members scattered all over the 
country, from Mame to California. The 


local branch was organized in January, | 
1883, and year by year, members have been | 


added. The officers of this branch are: 
Day K. Smith, president; J. D. Cruise, vice- 
president, and D. A. Williams, secretary 
and treasurer. Mr. Smith also has the honor 
of being President of the National Old Time 
Telegraphers’ Society. Barney Hughes, of 
Memphis, is vice-president, and W. J. Dealy, 
of New York, secretary and treasurer. The 
officers of the National Society of the United 
States Military Telegraph Corps are: W. R. 
Plum, of Chicago, president; William B. 
Wilson, Holmesburg, Pa., vice-president, 
and J. E. Pettit, Chicago, secretary and 
treasurer. 

The military corps has for the past few 
years been making an effort to have Congress 
in some way recognize its service during the 
war. The idea has gained prevalence that 
the object of this is to secure pensions, but 
it is erroneous. There are no records on 
file in Washington which go to show that 
Congress has ever done anything in the way 
of complimentary recognition of 
the valuable services of the war 
time telegraph operators. Several 
bills have been introduced at vari- 
ous times in the lower House but 
they have eventually been lost sight 
of. Major Warner, of Kansas City, 
bas been a valuable friend to the 
corps and during his congressional 
career made several earnest pleas 
in its behalf. The national commit- 
tee appointed at the last conven- 
tion to look after this congressional 
recoguition is composed of W. J. 
Dealey, chairman, New York; E. 
Rosewater, Omaha; W. B. Wilson, 
Holmesburg, Pa; J. H. Emerick. 
New York; L. C. Weir, Cincin- 
nati, O. 

The local branch is putting forth 
every effort to entertain their guests 
in Kansas City, says the Star,ina 
befitting manner in the Fali, and, if 
at all possible, out-do the handsome 
hospitality of the Louisville veterans 
last September. An excursion to 
Excelsior Springs has been arranged, 
and a banquet at ‘‘The Elms,” on 
the evening of thatday. Oneof the 
theatres will be used as a convention 
hall, and rates with the hotels made. 
Fully 400, and may be 500, will 
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tages of direct belting and dividtd power 
are so great that notwithstanding the lack of 
economy, a large majority of electric light 
stations have been arranged upon this plan. 

The peculiar design and arrangement of 
the Mcintosh & Seymour standard com- 
pound engines is such that every part is of 
the simplest possible form. They run at 
the highest speeds used with high pressure 
engines in a perfectly quiet and satisfactory 
munner, and require no more care or atten- 


ical type of engine. However, the advan- | 





tion. The testimony of those who have 
these engines in use, it is 
stated, report a reduction of 
coal consumed of over 40 
per cent. in actual every day 
service, where they have sup- 
planted automatic cut-off 
high pressure engines. 

These engines are not in 
apy sense experimental]. They 
have been running for a long 
period with marked success. 
It is a significant fact that a 
majority of those sold have 
been installed in old stations 
for those who have had long 
experience. When water for 
condensing purposes is not 
available, these engines can 
be furnished adapted to run 
non-condensing. While the 
saving in fuel made by these 
is not as great as with the 
condensing engines, it is well 
worth effecting. The coal 
consumption of both types 
will be guaranteed. 

The McIntosh & Seymour 





standard compound engine 
is a horizontal tandem com- 
pound engine, with high 


pressure cylinder and receiver 
steam jacketed. This is con- 
sidered the most economical 
type, with as high pressures 
| as can be ordinarily carried. 
The chief peculiarity of 
| this engine is the position 
of the high pressure valve together with 
its actuating gear upon ote side of the en- 
gine and that of the low pressure upon the 
opposite side. This allows each valve to be 
driven in the most direct and simple manner, 
separates and makes easily accessible the 
moving parts, and is claimed to be the only 
arrangement possible with a tandem engine, 
which avoidsa very complicated and unsatis- 
factory valve driving gear. It is considered 
that this arrangement, which is patented, is 
a very valuable feature in a high speed com- 
pound engine for electric lighting purposes. 

Since both pistons. are on the same rod, 
the difficulty of cushioning the low pressure 





piston is avoided in the tandem engine, and 
the compression obtained in the high press- 





attend. There are no delegates, but 
everybody comes, and many bring 





their families with them. It is 





This and also the valves, frame, solid steel 


shaft and moving parts generally, are pre- 
cisely similar to those of the McIntosh & 
Seymour standard high pressure engine, 
which have become well and favorably 
known. The simple, perfectly balanced 
piston valves are prevented from leaking by 
adjustable seats. The governor commends 
itself for its simplicity, durability and power. 
Without any tendency to over sensitiveness, 
it will regulate the speed of the engine 
within one per cent. for all changes of load 
and pressure from zero to full load. 





right. Itis your nose that needs attention.’ 
* What should be done to it?’ I asked him. 

*** Tt should be reamed out.’ 

***Oh, yes; Ll’ve heard of that.’ I told 
him: ‘You take a saw and cut away a 
section of the bone between the nostrils so 
as to open the flue and facilitate breathing.’ 
‘No, science is away ahead of that pow, 
We just take an instrument with a small 
snare of platinum wire at the end which is 
kept heated white-bot by av electric current, 
and we cauterize or burn out a section of the 
cartilage without any difficulty or bad effects.’ 
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Like the high pressure engine, the com- 


pound is of the double crank class with two | 


over-hanging wheels, making it entirely self- 
contained. The workmanship and materials 
used tbroughout are simply the very best 
that can be obtained, and each engine is sub- 
jected to a most exhaustive test before leav- 
ing the shops. 





jalbieee 

Chauncey M. Depew’s Nose and the 
Electric Wire. 

Nobody who read Chauncey M. Depew’s 


letter, explaining his absence from the cere- | 


monies at Packard College, on Thursday 
evening, has any idea what serious trouble 
his pose has got Dr. Depew into. It literally 





| ‘* Before I knew it he had me in a chair. 
and had begun and soon finished his work 
with bis white-hot platinum wire.” 
| Mr. Depew spent the next 24 hours in the 
cars, The effect naturally was to inflame 
the open wound. The next day he was 
taken suddenly ill. The symptoms rapidly 
became aggravated and alarming. Two or 
three physicians were summoned. They 
| found Mr. Depew suffering with an acute 
form of blood poisoning, caused by the 
| wound in his nose. His temperature rose 
| quickly from 99° to 105°. The advance of 
another degree meant death, and radical 
measures were resorted to to counteract the 
poison. This crisis was reached only an 
hour or two before Mr. Depew was expected 











hoped to raise $1,000 as an enter- 





tainment fund, and a part of this 








sum has been already subscribed. 
os 


‘Forty Per Cent. Saving in Fuel.” 


This is the claim made by the McIntosh 
& Seymour Engine Company. It has refer- 
ence to their compound condensing type of 
engine, a cut of which is herewith presented 
to our readers. When a number of engines 
of smaller powers are belted direct to dyna- 
mos or generators, obviously they must be 
of the simplest form, require the minimum 
of attendance, and be capable of running at 
high speeds; requirements which render in- 
admissible the complexity which has always 


been considered necessary with an econom- | by a governor or automatic cut-off regulator. | said to me: 





McIntosu & Seymour ENGINE FOR ELEcTRIC LIGHTING. 


ure cylinder gives remarkable smoothness 
and quietness to the running of the engine. 

Live steam, after passing through the 
jackets of the high pressure cylinder, is used 
to jacket the receiver. The lower tempera- | 
ture of the steam in the latter causes con- 
siderable condensation in its jacket. and this 
induces the brisk circulation through all the 
jackets, which is so essential to their effi- | 
ciency. The water condensed is returned to 
the boiler. 

The low pressure valve is moved by a| 
fixed eccentric and the high pressure valve 


put his life in peril. This is how it came 
about, as Dr. Depew explained it to a New 
York reporter: ‘I think I have the 
strongest throat and voice in the United 
States, but I was a little bit doubtful about 
my ability to fill that great Chicago audito- 
rium. I felt I must make myself heard by 
every person, if it was a possible thing. 
Then it happened that I incurred some 


| slight throat affection just before my depart- 


ure for Chicago. On the day I was to leave 
town I called on a specialist to see if he 
could fix me up at short notice. And he 
‘Mr. Depew, your throat is all 


to address the great audience in the Opera 
House. While the doctors were working to 
save his life, Mr. Depew astounded them by 
remarking that he intended to keep his 
appointment at any cost, and he did. The 
doctors did their best. They succeeded in 
reducing the patient’s temperature to 102%, 
and his pulse to 105. At the close of his 
speech, Mr. Depew’s doctors took him back 
to his hotel and worked over him for 24 
hours before they would allow him to leave 
his bed to keep his second appointment 
at the banquet on the following even- 





ing. 
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The Thomson-Houston Electric 
Company have established an office in 
San Francisco, at 15 First street. This will 
hereafter be the supply station for this com- 
pany on the Pacific coast. 

The Fort Wayne Electric Com- 
pany, through Mr. A. G. Greenberg, has 
just closed a contract with the Ilion and 
Mohawk Gas Light Company, Ilion, N. Y., 

wr a 60-light, 2,000 candle-power plant, 
complete, of the new Wood arc system. 

The Palermo Mica Company re- 
port increasing orders for all sizes of electric 
mica. As their mine is the only one in 
operation in the United States, they have an 
increasing trade and ate in position to pro- 
duce and cutall sizes for electrical purposes. 

The Jones Bros. Electric Com- 
pany, of Cincinnati, have a very complete 
and well equipped electrical establishment. 
They do a fine business in the making of 
models of new inventions. They will send 
a copy of their ‘‘ model circular” to all who 
send a stamp with the request. 

The Thomson-Houston Motor 
Company has sent us another of their 
handy little reference pamphlets. This one 
takes up and describes electric power as it 
is applied in printing offices, machine shops 
and similar places. Information and illus- 
trations are plentiful and good. 


The Expanding Brass Wire 
Guards introduced in the West by the 
Central Electric Company, and adaptable to 
the Sawyer-Man, Edison, Westinghouse, 
Thomson-Houston and Schaefer sockets, 
without use of shade holder, are a great 
protection to the lamp, especially when 
exposed, as in factories, warehouses, etc. 
These guards are increasing in popularity. 

Messrs. McKenney & Water- 
bury, of Boston, will represent the Archer 
& Pancoast Manufacturing Company in the 
New England States, for the sale of that 
company’s large line of gas and electric fix- 
tures. This young firm has fitted up sev- 
eral of the largest and most entensive build- 
ings in Boston, including the magnifi- 
cent Shoe and Leather Exchange, with 
electric and gas combination fixtures, 


The Electric Mutual Insurance 
Company, of Boston, is doing consider- 
able business with electric railroads, writing 
stations, outside equipment, cars and motors, 
and the car houses where there is no stable 
altached, President Barton, who has lately 
returned from a Southern trip, reports a 
rapid growth in the number of electric sta- 
tions in that scction, and among them are 
some very nice plants, 


A Home or Office on the Rails 
is the strange avomaly presented by the 
Pennsylvania Limited. Hand-maids antici- 
pate the wants of ladies and children who 
are surrounded with all the home comforts, 
while the business man keeps pace with the 
times by the financial and general news 
bulletins, and conducts his correspondence 
through the medium of free type-writers. 
The Limited leaves New York daily, from 
stations foot of Desbrosses and. Cortlandt 
streets, at 10 A.M., for Chicago and Cincin- 
nati, 

The Evans Friction Cone Com- 
pany have had their system of transmis- 
sion of power in use for four years driving 
all classes of machinery. The first applica- 
tiou of the system to the running of dynamos 
was made just one year ago. There are 
now 50 dynamos and railroad generators 
running by the system, varying from 10 to 
80 horse-power, in 23 different stations, all 
giving perfect satisfaction, and there are in 
process of erection plants for the use of the 
system aggregating 1,200 borse-power, and 
at the present rate of increase, this amount 
will be over 5,000 horse-power early in July. 





Views of Providence, R. L. 


Messrs. Armington & Sims, the widely 
kn»wn engine builders, of Providence, have 
kindly remembered the Revrew with an 
album of beautiful views of the city of 
Providence, R.I. An attractive view of tLe 
immense factories of the engine company 
appear on the first page, and is followed by 
a number of other interesting views of lead- 
ing establishments and points of interest of 
Providence, including the State House, 
Hay wood fountain, the extensive American 
Electrical Works, Narragansett Hotel, Ar- 
senal, Brown & Sharpe, Doyle monu- 
ment, and many views. The collection is 
an interesting: and handsome one, very 
prettily bound. 
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A Valuable Figure. 

A wrong figure in a despatch has resulted 
in a suit against the Western Union Tele- 
graph Company. The plaintiffs are Griffith 
Coit, W. T. Barton and W. N. Cowles. In 
February last they sent a despatch to W. B. 
Dennis, St. Louis, inquiring the cost of 40- 
pound steel railsaton. They replied they 
were $37 a ton. The intelligent operator 
made the despatch read $27 a ton. The 
plaintiffs then contracted to supply the 
California Lumber Company 220 tons of 40- 
pouud steel rails at $27 a ton, plus the 
freight charges, and ordered that amount 
from Dennis. Before the discovery of the 
error the plaixtiffs became bound by their 
contract. They suffered damage in the sum 
of $5,000, and they have sued to recover 
judgment for that amount. 


WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


Olt F STREET, N.W., 
WASHINGTON, D- C. 


A General Banking Business Transacted. 
CapPiTAL, $250,000. 


B. H. W. Prest. A.T. Brrrron, Vice-Prest. 
. 8. ParRKER, Cashier. 








WASHINGTON LOAN AND TRUST CO,, 


Temporary Offices, 1001 F Street, N. W. 
LOANS MONEY on COLLATERAL and REAL ESTATE. 
Pays Interest on Deposits. Has for sale 

40 


CAPITAL, - = = = * $1,000,000 
CALL AND SEE OR WRITE TO US. 


B. H. Warner, Prest. |W. B. Rosison, Secretary. 
Jno. Jox Epson, V.-Prest. W.B. GuRLEY, Act'g Treas, 








INVENTORS 

Coming to Washington to further any elec- 
trical patents, will my by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘‘C. & C.” electric motor—sizes, 14 
to 50 horse-power. The only electric motor 
on the market to-day. 


Washington Electric Conduit Co., 
Room 36, Corcoran Building, 
Washington, D. C. 
Manufacturers and constructors of glazed Terra 
Cotta conduits for electric be < =. a — 
Approved by the engineers ©: _ ~ : 


bia and local com examined by 
parties. 








ANTED.—ELECTRIC LIGHT 
SALESMEN to travel in New 
England States. None but first-class men 
with experience need apply. 
Address, giving reference and experience, 
with salary expected, 


“a. 
Care of ELECTRICAL REVIEW, 
13 Park Row, New York. 


THE POPE ELECTRIC CLOCK CO., 


94 and 96 Nassau Street, N. Y. 








This Company is prepared to supply Electric 
Clocks at about the —_ price 4 on ordinar: 
regulator. No winding whatever. Only one cell 
of battery uired. 
cents a year. 


pense to run, about 25 
h clock com» lete in itself. 
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PATENT BUREAU 


Conducts a general busi- 
ness in the preparation and 
prosecution of Applications 
for Patents, in the United 
States and all Foreign Coun- 
tries. All business carefully 
and promptly attended to in 
the matter of Reissues, Ca- 
veats, Trade Marks, Labels, 
Design Patents, Copyrights. 

SPECIAL SEARCHES made 
to determine the question 
of novelty or infringement. 
REPORTS MADE UPON 
THE VALIDITY OF PAT- 
ENTS. These reports are 
based upon a careful investi- 
gation of the prior states of 
the art, and should always be 
authorized before investing 
capital in a business enter- 
prise depending on patents; 
or in defending or attacking 
the validity of a patent. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All 
business receives the direct 
personal supervision of the 
Manager, whose long experi- 
ence as an Examiner of Elec- 
trical Inventions in the U. 
S. Patent Office and as a 
Patent Attorney, insures 
thorough and_ satisfactory 
work. 

All communications are 
strictly confidential, and in- 
ventors may address us with 
entire freedom. 

Our charges will always be 
as moderate as first-class 
work will permit and com- 
mensurate with the amount 
of work to be done. 

Address, 


ELECTRICAL REVIEW 
PATENT BUREAU, 
{3 PARK ROW, N. Y. 
ROBT. H. READ, Manager. 











MANUFACTURER. 
C 0 N D E N 8 E R Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


pea WM. MARSHALL, 





SSN STOCK 2t San Fran- 

cisco, for immediate delivery : 
One 50 horse-power and one 75 
horse-power Ideal Engine. Write 
for catalogue and prices.” 


A. L. IDE & SON. Manufacturers, 


SPRINGFIELD, ILLS. 





ANTED.—A FIRST-CLASS ELEC- 
TRICIAN. One thoroughly familiar 
with are and incandescent lighting; also 
stationary and railway motors. A man of 
intelligence, with business qualifications, 
capable of taking charge of the electrical 
part of our business and carrying it to a 
successful and financial result. None 1 eed 
apply unless can give first-class referenccs. 
Address at once, naming salary desired, 
Sioux City Street Railway Co., 
SIOUX CITY, IOWA. 








ELE 


i 
if 








INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON JULY 1, 1890. 


: aged Electric cut-out; Leo Daft, Plainfield, 


: 431,088 Ceiling-block connector for incandescent 
lamps; Louis W. Dillon, North Attleboro, Mass., 
assignor of one-half to Homer M. Daggett, Attle- 


ro, Mass. 

431,073 Electric battery; Myron W. Parrish, De- 
troit, Mich., assignor, by mesne assignments, to 
Junius A. Bowden and the Graphite Electric Com- 
pany. same place, and John Hutchinson, Jackson, 
Mich. 


431,088 Individual call devices for telephones; 
Charles H. Vincent, Lynn, Mass., assignor to Fred- 
erick W. A. Bergengren, same place, and John V 
Spaulding, Boston, Mass. 

431,092 431,093 431,095 System of electric loco- 
motion. 431,004 Switches for electric railway 
systems; Frank Wheeler, Meriden, Conn. 

431,104 Protective covering for electric cables; 
John H. Cheever, New York, N. Y., assignor to the 
Okonite Company, same place. 

431,118 Electric switch; Osborn P. Loomis, 
Somerville, Mass., assignor to the Loomis Electric 
Manufacturing Company, New York, N. Y. 

431,134 Dynamo electric machine; Charles F. 
Winkler, Troy, N. Y. 

431,141 Electrical call-box; Geo. F. Gale, Win- 
throp, Mass., assigaor of one-half to Arnold B. 
Holmes, Boston, Mass. 

431,170 Electro magnetic drill system; Harry N. 
Marvin, Syracuse. N. Y., assignor to the Marvin 
Electric Drill Company, same place. 

431,181 Electric bell; Patrick B. Delaney, South 
Orange, N. J. 

431,185 431,186 Multiple fusible cut-out; Lorenzo 
B. Favor, Bridgeport. Conn., assignor to the Ther- 
mal Electric Company, of Maine. 

431.213 Electric motor for railway cars; William 
M. McDougall, East Orange, N. J. 

431,216 Regulation of dynamoelectric machines. 
431,217 Self regulating dynamo electric generator. 
431,218 Self exciting alternating current electric 
generator; Wm. Stanley, Jr., Great Barrington, 
Mass. 

431,235 Dynamo electric machine; Oliver B. 
Shallenberger, Rochester, N. Y., assignor to the 
Westinghouse Electric Company, Pittsburgh, Pa. 

431,239 Electric mining Teodilines John M. Wal- 
ter, Peoria, Ill. 

431,248 Electric meter; Jules Cauderay, Paris, 
France. 

431,256 Suspended electric railway and car; 
Frederick E. Drown, Pawtucket, R. I. 

431,280 Machine for perforating strips for use in 
automatic type setting apparatus; John B. Odel, 
Chicago, lL, assignor of two-thirds to Horatio N. 
May and Nathaniel S. Jones, both of same place 

431,320 Electric lamp fixture; Sigmund Berg- 
mann, New York. N. Y. 

431.341 Secondary battery; Theodore M. Foote, 
Allston, assignor of one-half to Charles J. Pillsbury, 
Boston, Mass. 

431,408 Electric railway signal apparatus; Wm. 
Snee, Pittsburgh, Pa., assignor of seven-eighths to 
John A. Snee and Anson P. Norton, same place. 

431,412 Electric connector; Hermann Studle, 
Dom Kruk, near Inowraclaw, Prussia, Germany. 

431,414 Electric railway conductor: Elihu Thom- 
son, Lynn, Mass. 

431,439 Electric soldering iron; Chas. L. Coffin, 
Detroit, Mich. 

431.447 Secondary battery; Theron 8. E. Dixon, 
Chicago, Ill. 

431,482 System of distribution for electric rail- 
ways; Elias E. Ries, Baltimore, Md., assignor to 
Ries & Henderson, same place. 

431,492 431,493 431,495 Reciprocating electric 
engine. 431,494 431.496 Reciprocating electric 
engine system; Charles J. Van Depoele, Lynn, 






Mass. 

431.516 Automatic cut-out: Alvin 8S. Haines, 
Pittsburgh, Pa., and James H. Curry, Witkinsburg, 
assignors of one-eighth to Walter A. Rose, Roches- 
ter, and Marshall D McWhinney, Wilkinsburg, Pa 

431,519 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa., assignor to the Thomson-Houston 
Electric Company, of Connecticut. 

431,531 Telephone signal apparatus; John A. 
Seely, Brooklyn, N. Y., assignor to the Western 
Electric Company, Chicago, Ill. 


R.D. WILSON & CO. 


PROMOTERS AND DEALERS IN 


Fleetric Securities 


EXCLUSIVELY, 
offer a limited number of shares of the 
treasury stock of the 


NEW ENGLAND 
PRINTING TELEGRAPH COMPANY. 


Capital, $1,500,000. Par Value, $50. 


President, FRANE B. DOLE, Boston. 
Directors = 
Frank B. Dole, James P. Cook, Boston ; 
Geo. W. Slade, ‘Fall River; Abner Mc- 
Kinley, Canton, Ohio; P. 8. Jennings, New 
York; John R. Reed, Westfield, Mass. 


This Company is the licensee of the 


Essick Printing Telegraph System 


FOR THE NEW ENGLAND STATES. 


The office of the Parent Com is at 171 Broad- 
way, New York, where the may be seen in 
operation on a line to Boston. 


Correspondence solicited; further infor- 
mation furnished ; and exhibition at 


113 DEVONSHIRE STREET, Room 2I, 
BOSTON. 
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Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN U MM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®iatinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
wa. 2. GOoRDon ct co., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 1156 BROADWAY, NEW YORK. 


ELECTRICAL CONTRACT WORK. 
Detailed Estimates Made and Contracts Taken for 


Equipment of Complete Steam & Electrical Plants 
of any system of Arc and Incandescent Lighting, 
o entral Stations and Electric Street Railways oper- 
ated Overhead, Underground tcp Storage Batteries 
— ADDRESS 
EUGENE T. c SSN, Jr, , Consulting Engineer, 
120 Broadway, New York. 


Daniel W. Baker. 

















TELEPHONE q 
Se ect Se 
PHILADELPHIA. __ 
W. R. OSTRANDER & CO. 
195 & 197 FULTON ST., NEW YORE. 


Manufacturers of 


SPEAKING weeae. Spares, 
ANNUNCIATOR 
Electric & cohantant Belis. 


FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated ‘ 
Catalogue. 









| 
ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. j 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 
6 ano 7 Dey St., New Yorn. 


NOW IS THE TIME TO BUY 


AYRTON & PERRY'S 
CELEBRATED SPRING AMMETERS # VOLTMETERS 


No Permanent Magnets. 
throughout. Portable. 











Scale divisions equal 
Direct Reading. 





We have received large consignments from 
the makers and are prepared to fill 
orders for all ranges, AT ONCE. 


QUEEN & CO., = PHILADELPHIA. 


THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 








WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL , WIRES. 


We have large posts for creosoting Lum 
Telegraph Poles, &c., = 


WILLIAMSPORT, PENN. 


F. M. RICKETTS COMPANY, Limited, 


LAYERS AND REPAIRERS OF 


Submarine Cables, 
24 CORTLANDT and 19 DEY STREETS, 
New Work City. 





SEND FOR CATALOGUE. 








Full assortment of different sizes and qualities on BRAIDER 
SPO OLS y ready for the machines, in Red, Yellow and Green. 
Sis colors ’to order. Send for Sample and Prices, 


J. A. SEELY, President. W. G. SELLERS, Gen. Manager. 
S | LK — WM. MACFARLANE, & 0O., 81 Grand Street, New York. 
Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


THE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
.icnufactured by the CLARK ELECTRIC CO., i¢2 Broadway, N. Y. 



















| ° Great Bower. °°) 
; a WIDE RANGE OF 

Dore cette REVERSIBLE e FEEDS, 
SEND FOR PRICES CIRCULARS TO 


THE NEWARK MACHINE TOOLWorKS.Newark.Ns + —@6. O@,O92— 








EUGENE F. PHILLIPS, Presipenr. W. H. SAWYER, Sec. & Exzcrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers cf Patent Finished 


cy ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office and Factory, G7 STEWART STREET., : PROVIDENCE, R. I. 


New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, PresipEnt. JOHN CARROLL, Sgo’y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS,LTD 


Manufacturers of 








RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


) FARADAY CABLES. 
OFEICE AND FacTonY . MONTREAL, CANADA 


st. Gabriel Imocks, 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! — - SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


=i 8S Sod Be De B oe Oe Pee as 8) SD) Fe 


129 BROADWAY, NEW YORK. <4 


WAVERLY PLACE), « FD hes 
ed + 
*, “a 
® Nee. O, 


43 SIXTH AVE, PITTSBURGH, 


ae AWARD, PARIS rar 


THE ONLY 


ay ‘ 
ree) Vig oP 
A ° EA 
ae | xYe 
| | ~ 


/ AWARDED FOR eG 
Electric Batteries. 


TO 












The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West 18th Street, New York. 
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The Evans Friction Gone Gompany 


HAVE HAD THEIR SYSTEM OF 
rRANSMISSIOnN OF POWER 

Xn use for four years dariving all classes of Machinery. 

The first application of the System to the running of DYNAMOS was made just one year ago. 
There are now 50 Dynamos and Railroad Generators running by the System, varying from 10 to 80 
horse-power, in 23 different stations, all giving perfect satisfaction, and there are in process of erection 
plants aggregating 1,200 horse-power, and at the present rate of increase, this amount will be over 
5,000 horse-power by July 1, 1890. 


SILLUSTRATIONS OF PLANTS USING THE SYSTEM, <— 
TOGETHER WITH TESTIMONIALS, WILL BE SHOWN IN THIS SPACE FROM WEEK TO WEEK. 
SEND FOR CATALOGUE AND GENERAL INFORMATION TO 


EVANS FRICTION CONE COMPANY, - 85 Water Street, Boston, Mass. 


- ‘THE ELEKTRON MANUFACTURING CO., 


79-81 WASHINGTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF. 


PERRET AUTOMATIC ELECTRIC MOTORS AND DYNAMOS. 
cena 


EMBODYING LATEST IMPROVEMENTS & iin a 


s\ Shops, Elevators and Machinery 


OF ALL KINDS. 























And all Desirable Features. 













High Standard of Workmanship, 

High Efficiency, : 

Low Speed, Perfect Regulation, J 
Simplicity. 


PAINT OVvUTPT 2S 


— For — 


Battery or Electric Light Circuits. 
ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. 











THE BUTLER HARD RUBBER CoO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 





DO YOU KNOW THAT YOU CAN 


HAVE YOUR OLD WIRES RE-COVERED 


By THaE PATENT Woven PROCESS T 


We make a specialty of re-covering old wires of any manufacture, putting on a covering not braided, but WOVEN, like canvas, unequalled for tensile strength, 
abrasion and insulation resistance, and thoroughly fire-proof, at a saving of many dollars per mile. 
Protect your expensive rubber-covered wires with a canvas jacket! Wealso manufacture the best line wire in the market, either solid or stranded. Write us for ful! particulars. 


AMERIGAN GIRGULAR LOOM GOMPANY, 620 Atlantic Avenue, Boston, Mass. 
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Electric Fixtures, Combination Fixtures. Gas Fixtures, 
Our Establishment is not Controlled by any TRUST or COMBINE. 


Dealers are not asked to furnish Capital through the intimidating medium of 
REBATES, nor to submit to Dictation regarding where they shall 
purchase goods. 

We sell exclusively to the Trade. 


GIBSON GAS FIXTURE WORKS, 
memes No. 1426 CALLOWHSLL STREET, PHILADELPHIA, PA. 


Shultz Belting Company, 


NEW ILLUSTRATED CATALOGUE | SHULTE PATENT FULLED LEATHER» BELTING AND LACE LEATHER 


fice and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 


the surface the interi hich is 
NOW READY. strength of a bie ea soteomsd i Y ur patent process, Our Belting 


is more ite mi or then on her, and ts the caly 
raat BELT MADE. Agents in ail-cition’ Goad for trial belt, -_ 


























Contains a great variety of New Machines, and all the latest 
improvements on our regular manufactures. 


MILLING MACHINES, SCREW MACHINES, ETC. PALERMO MICA Co. 


MINERS OF 


THE GARVIN MACHINE CO., 
— — a New = IVI ra c y-% 

















WAREHOUSE, 27 PECK SLIP, 


THE ONLY COMPANY PRODUCING 


IN THT UNITED STATES. NEW YORK. 








iy SI | ND 2 | New Tangye Buckeye Automatic Cut-off Engines. 
B' 300 H. . 
SDAIN 8 TAND MPD : 25 to 1,000 H. P. 


ene enaiese are the combined result of long ex- 
PRR ara ith automatic cut-off regulation, and most 
careful revision of all details. They are designed and 

im constructed for heavy and continuous duty at medium 
or high rotative speeds. a ne attainable Economy 
Fin Steam Consumption and Superior eeulation guar- 


‘ am Wig ea , = rs . as anteed. Self-contained Automatic C Cat-off Engines 12 to 206 
ar 7 2 % tL. A cteagee ya Machines a Specialty. Tiinetrated 
VO E ry Gg 
a —— — e performance. y 
a = SS — 
- BAB a Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 


OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
| N. W. ROBINSON, 154 Washington St., Chicago, Ill. Robinson & Cary Company, St. Paul, Minn 
For Electric Lighting and Power piieen 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 


sate Contarinrasieeatang cote sereenine, | MEWW ENGLAND BUTT GO., 


NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and PROVIDENCE, R. 1., U.S. A., 
SHEFFIELD CRATE BARS. 









in Use, Over 2,600, 











FAIRBANKS, MORSE & CO., Western Taoasppsieitein, Chicago, St.Louis, Kansas City, Omaha, Denver, St. au! 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 























MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, 
TELEPHONE 


ELECTRIC LIGHT WIRE 


Large Single and Double 


BRAIDERS 


FOR COVERING CABLES, 





S61 Oliver Street, Boston. 


SEND FOR NEW CATALOGUE. 


POND ENGINEERING CO.. | 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for. Electric Light and Power. 


Engines, Boilers, Furnaces. Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hienest Erricimncy 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines | 











Single, Double and Triple 





MANNING VERTICAL TUBULAR BOILERS, WINDERS, 
Complete Steam Plants Furnished and Erected. | | = Horizontal and Upright 
WILLIAMS «< POTTER, @ Taping Machines 

15 CORTLANDT ST., NEW YORE. ; 
Cabling Machines, 


Engi neers iff Co ntractors, 1ex04 DOUBLE BRAIDER. 
genet ong Measuring Machines, Stranding Machines, Etc., Etc. 


STRAIGHT LINE ENGINES | eine castTines A sPHCIALTY. 
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WHY IS IT THAT THE 


THOMSOR-HOUSTON SYSTEM 


Electric Arc Lighting 


HAS MET WITH SUCH GENERAL ADOPTION ? 




















IT IS AN EASY QUESTION TO ANSWER. 





THE DYNAMOS 


Are Superior in Design and Construction. 
Economical in Operation. 
Thoroughly Reliable and Durable. 

Of the Highest Efficiency. 


THE LAMPS 


Give a Pure White Light. 
Burn Quietly. 
Are Perfectly Self-Adjusting. 
Do Not Require Expert Attention. 


THE MINOR APPLIANCES 


Are of a Superior Qua.ity. 


THE SYSTEM 


Is Complete in Every Detail. 





75,000 ARC LAMPS IN DAILY OPERATION. 


o€THE THOMSON-HOUSTON ELECTRIC COMPANY. be 





620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 

1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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§recnings 


« Construction Compuete PoweRyPLANTS - 
Ruectric LIGHT FRAiLway Duty —— 


¢(NTOSH & SEYMOUR ENGINES =— 
Compound & High Pressure. 
Dy ‘*‘NONE SO GOOD, NONE TO EQUAL.”’ 


+53 CORRESPONDENCE SOLICITED —< 

















a P. Apams, 


Gen Manager. ee 





flr. flassner’s fry attery 


—- FOR —— 


OPEN CIRCUIT WORK. 


THE HEINE SAFETY BOILER GO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 














THE BATTERIES ARE NOW MADE IN THE 
FOLLOWING SIZES: 

: ‘ No. Height. Width. 

"PATENT Y?- 18. Rectangular (Double Ceil), 75 in. 3%in.x 3} in. 


No contracted openings to drum, but full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for al/ kinds of water and fue/. Manufactured both 
in the East and West. Send for Illustrated Catalogue. 


: & A 4“ 74 “é 3} “é 13 ‘“é 
707 Beak of Commerce Building , St. Louis, Mo. " URyR ATTE RY 16. Cylindrical (Enameled) 7 “ 3 in. diam. 
E —OR TO— Pa - 15. “ 7* 3 “cc 
Heine Safety Boiler Co.....82 Madison St., Chicago, Ill. N T ENT Ma 373 0°"¢ 10. a Bu 3g sc 
Stegrna,"Roger& .-. 3 ipa lo Dome tH ONoveMpen st 1887 ° 19. Oval, 6} 3$in. x15 in. 
Jos. K. Rug 98 Go..107V West t Second St Cincinnati, 0. 02. Rectangular, — = = 


H. E. Collins & Co.....34 Lewis Block, Pittsburgh, Pa. | 
Van Zile, MacCormack & Co.............-- Albany, N. Y. 





L. Metesser........ 34 St. Charles St., New Orleans, La. 

T. C. Gooch...... 448 West Main Street, Louisville, Ky. | A. SCHOV E R LI NC, 
English,Morse & Co..1221 Union Ave. .Kansas City,Mo. | 

Seeger & Guernsey Co............ City of Mexico, Mexico Sole Agent and Manufacturer, 





AGENTS. 





i111 Chambers Street, NEW YORK. 





CGRIMSHAW AND 


ELENDALIEI & SLADE, 


43 MIiIL= STREET, BOSTON, 


> Flectrical ¢ Supplies. & 


——§ACENTS FOR 
New York Insulated ‘Wire Company and Detroit Motor Company. 


CONTRACTORS FOR ALL SYSTEMS OF ELECTRIC LIGHT WIRING. 
ELECTRIC MOTORS FROM ONE-TWENTIETH H. P. UPWARDS. 














B. D. WIRES. 











——S_ THE ——— 


HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 
UNEIQUALILED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic Illumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. Strictly 
Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 


3 SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 
HEISLER ELEGTRIG LIGNT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 
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- TELEPHONES FOR EXPORT. 


For South America, Gentral America and West Indies. 

















Genuine American Bell Telephones, Blake Transmitters and Magnetos. 


““‘WILLIAMS” MACNETO CALL BELLS AND SWITCHBOARDS, STANDARD 
STYLES. PATENTED TELEPHONIC APPARATUS AND 
SUPPLIES OF ALL SORTS. 


Sena for Reduced Price East and Catalogue. 


All Export orders must be addressed to the Sole Assignee of the Inventors, PROF. BELL and FRANCIS BLAKE. 


THE TROPIGAL AMERICAN TELEPHONE COMPANY, Ltd., 


95 MILK ST., BOSTON, or 10 CORTLANDT ST., NEW YORK, 


orn 


E. S. Greeley & Co., B. Blum & Co., or J. H. Bunnell & Co. 
<C. && C.” ELECTRIC MOTORS. 


FAN OUTFITS. 


_— Electric Blowers for Ship Ventilation. 
MOTORS ©>* HOISTS © MINING TRAMWAYS. 


Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 














The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 

















One-eighth horse-power to 50 horse= 3 = games 
power in stock. — 


OVER 8,000 MOTORS IN ACTUAL OPERATION, ~~ ——— 


“C. & C.” ELECTRIC MOTOR COMPANY, 


42O2] & 42O4 Greenwich Street, Wew Work. 


rae: NE: Ww 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains and “‘Locals,”’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annuncrators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 





— New England Office, 63 Oliver Street, Boston. 
Philadelphia ‘ 38 South Fourth Street. 
Chicago Phenix Building. 














a 























ADDRESS : 


EDISON MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, New York. 
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Chicago, May 19th, 1890. 


CENTRAL ELECTRIC CoO., 


116 and 118 Franklin Street, 


CHICAGO, ILLS. 


Gentlemen : 
Please furnish this company 1,000,000 feet No. 14 
B. & S. Braided Okonite Wire. 


CHICAGO EDISON COMPANY, 


By CHAS. B. HOLMES, Purchasing Agent. 


THATS WHAT TALES! 
DRAW YOUR OWN CONCLUSIONS! 




















SS Ss 
TRADE MARK. 
WIRES, 
CABLES, 
TAPE & CORD, 
FOR 





PROMPT SHIPMENT. 





HOGGSON’S 


IMPROVED ‘40 
—— DOUBLE-—— If 


Window SPRING fie 
THE BEST. 


“seh te!- 








THE ONLY SPRING MADE HAVING 
Screw — = SHER FOR | 
FAC. 





Look To vuvuUs 


—FOR— 


ELECTRICAL SUPPLIES OF EVERY DESCRIPTION. 


We Guarantee Prompt Shipments, Low Prices and the Best of Goods. 


SOUTHERN ELECTRICAL SUPPLY vs 


823 LOCUST ST., 


Between Eighth and Ninth Streets, 2 & Louis, 
WRITE FOR CATALOCUE. 








HOGGSON’S 


e IMPROVED 


Door Spring. 


Pustet tate 
Has s Shield to 
Protect ae Pin 


THE ONLY SPRING MADE a 
ScREW AND WASHER FOR 
EACH WIRE. 





HOGGSON’S 


Fibre Wire-Cleats. 


SAVES BATTERY AND WIRES 











JOHN STEPHENSON COMPANY 


DIMITED, 


a+ NEMW+YORK., «© 


ipeaiainiuciuailel Cars 








FOR 








‘Wiheaebecbens Motors. 








SEND FOR CATALOGUE. 


JAMES LEFFEL &«& Co. 


THE OLD RELIABLE 
—LEFFEL— 
SPRINGFIELD, O.. oR 110 LiBERTY ST., N.Y. 


WATER WHEEL. 








BROWNLEE & CO. 


DETROIT, MICH., 


DEALERS IN 


Poles, Gross Arms, Pins, Efe. 





RED PINE OCTAGONAL POLES 
for electricrailways and electric lightin ng. Perfectly 


peed ht. The handsomest, strongest and most 
— in the market. 24 to 34 feet in 


CEDAR TELEGRAPH POLES 
of all sizes always in stock. 


CROSS ARMS AND PINS 


at lowest prices. 





SHND FOR CIRCULARS. 





THE WALKER ELECTRIC C0. 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, 


THE ONLY RELIABLE METER IN THE MARKET, 


50 BROADWAY, 
EBN Rs seore, read NEW YORK, U.S. A. 


GEO. w. WALKER, Vie atin 
LEWIS G. TEWKSBURY, Sec’ 


st. & Gen’l Manager, 
7 and Treas. 
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SPRAGUE ELECTRIC RAILWAY SYSTEM. 


MORE THAN ONE HUNDRED DIFFERENT STREET RAILWAYS IN OPERATION OR IN COURSE OF CONSTRUCTION. 
MORE THAN ONE HUNDRED AND SEVENTY-FIVE SEPARATE ORDERS FROM STREET RAILWAYS FOR ELECTRICAL EQUIPMENTS. 
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The Sprague Electric Railway System has been proved to be the most 
DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 16 and 18 BROAD STREET, NEW YORK. 


THE TRINIDAD-HEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 


THE CELEBRATED TRINIDAD LINE WIRE. THE HEIMANN FIREPROOF INSULATED WIRE. 
House Wire, Underground and Submarine Cables, and Solid System of eo Wire, Manufactured by this Company. 


LIST OF DYNAMOS IN STOCK. 











LIST OF DYNAMOS IN STOCK. 






















































82.186 [84 2 8../864./84 te log 
Bolt & & a. % | | Sa. a. a. = le . 
Sseccacstecas « Reeealeyl Be gs] 60s |S) e5e]2..| Fes EElzg| ¥. 
B35 / 895 6) 0s an b> 3 aa mS Ine 
S Onc} also 2 pty 5 ns +~ a; s DQ 2s 
a5 esis Fie die Sieg 3 35 4 Cie S\REl\ 28 
as "So “3 “s ° Ssisias ‘S ‘s + es | S'“|2'S! to 
be Sal SSO © © a] bp 8| 6SS | sSm] sRe | HSE Ba ios 28 
BS) SSR1 SSSR gz Slo = Fd Siz 
maize jar lan Se Biss = o S| wo Zn Z7 ose Gm ssl 5) Ob 
&y S ¢ Salk Ba ow Zz SeaM ljseldm| Fa 
o| x Y z ys m2 ea .. if Zz me ea 
= Sea 7 — ——_ | — ns i a 
at CER een 21.0 | 4 | & | 1,360 
| apatite eats “3g Sree 21.0 | 4 | P | 1,360 
© Eivancdde scot weno 6.5] 1 530 | i Se See 70 21.0 | 414! J | 1,360 
g Debs yee 6.3 ale 530 gs arrest weeeneet Aiea? 29.7 | 6 |S | 1,750 
ag eee Ae reset 3 | 80/2 530 ee OD Micke paadesenesed 30.0 | 6 |p» | 1,750 
Eg Bee ree Beat 12.0 & 1 70 Oe leas ay petenan 29.5 16 | & | 1.750 
Sb .sch Eb aice 12.5 ae | 780 z ae | ie Renae Sie ee ame 38.0 |8 | & | 2,290 
e |.. voce ME Mascon 13.0 | 2% E 780 if Sia hie pana: eats 38.6 | 8 | e | 2,290 
F | 2 todd ocedal tacked 15.0] 3 990 TiN igiinngticeteres _ i Pee 38.0 |8 | & | 2,290 
Se finscoct GB Bcaivelicames 5.6/3 | & 990 7 ie Sp Baie Sete Aateeee 46.5 |10 | 2 /2,70 
~ * fu pa 
2B eee ae Se Gecsave 15.0] 3 990 A fe sence i eee eee 47.1 |10 2,770 
2 Sey eee Senet 50 | 16.0/8 |S] 990 2 i ay Ree inaatte ecg 52.5 |iz | S | 3,200 
G | "G Sibek Wee Hae 21.0 | 434) > | 1,860 a 
' 






































SPECIAL NOTICE. 
VOL. VII # VIII, 


PROCEEDINGS OF THE 


National Electric Light Ass'n Conventions. 


Held at Niagara Falls and Kansas City, 
Will be published in July (in book form, cloth bound), 
It has been decided to accept a few pages of appropriate advertising. 
This matter has been placed in charge of the 
MAN’F’R’S ADVERTISING BUREAU, 


Bens. R. WESTERN, 111 Liserty St., New Yorn. 
Proprietor. Write for Particulars. 


THE BURTON ELECTRIC HEATER, 
FOR ELECTRIC RAILWAY CARS. 


No Smoke! No Gases! Economy in Space! | 
| 


Normal use of Current, THREE AMPERES. 


“They are giving us and the public entire satisfaction.”—Richmond, Va., U. P. Ry. Co. 
‘The heat is pleasant, sufficient and economical.”-—Marlborough, Mass., Street Ry. Co. | 








FOR FURTHER INFORMATION, ADDRESS 


THE BURTON ELECTRIC CO., RICHMOND, VA. | 




















seuce D 





NATIONAL CAREON CO. 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGNT GARBONS AND BATTERY MATERIAL. 
Porcelain Electrical Supplies and Specialties, SUBSCRIBE 








' ROYCE & MAREAN, 


MANUFACTURED BY DEALERS IN 





EMPIRE CHINA WORKS, 
144 156 Gren St, GREENPOINT, BROOKLT, BDL. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and au TARANTEED NON-CONDUCTIVE for all ELECTRICAL P” &POSES. 


THE 


Americal Bell Telephone Company, 


95 MILK ST., BOSTON, MASS. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, andrenders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





ELECTRICAL APPARATUS, 


Telegraph and Telephone Supplies, | 


No, 1408 Penna. Avenue, 
Opp. Willard’s Hotel. WASHINGTON, D. C. 











Something New! The most hc 


One, two, three, and “ patented impro ve- 
four spindle drills for ment in drill presses 
light work. for years is applied, 





SENSI TIVE 


s|t L E Buy the latest and 
Dwight Slate Machine Co 


best. Special ma- 
HARTFORD, CONN. 





Spindles driven 
with single, oan 
rant 5 ~ hi: ia rd 

lle ner and ce —~ order. 
z ariable s e of fine 








NOW ELECTRIGAL REVIEW. 
Burnley Dry Battery 


PATENTED JAN., 1890. 





STRONCER 
than any Open 
Circuit Battery 
on the Market. 

BETTER than 
Mim any other Dry 
i Battery yet pro- 
ba duced. 

m™ Most compact 
limain size and 
“ma cheapest. 90 
acents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & CO., 


Sole Manufacturers and General Agents, 


76 CORTLANDT ST., N. Y. 
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—+ THE « 


WESTINGHOUSE ELECTRIC COMPANY'S 


ALTERNATE CURRENT SYSTEM 


oF 


Incandescent Electric Lighting 


WARRANTS YOUR MOST CAREFUL INVESTIGATION. 


























Three years ago half a dozen central station companies, running a few thousand lights, 
had adopted it. To-day it is in use in 300 towns and cities, and about 600,000 sixteen 
candle-power lamps is the aggregate capacity of the 3800 plants. 


The first dynamos The Westinghouse Electric Company made are still in operation, but 
the improvement since that time has been great. Electrically and mechanically, perfection 
has been attained. 


The converters of The Westinghouse Electric Company have the highest attainable 
efliciency,:and are from 10 to 15 per cent. better, in this respect, than those of other 
manufacturers. 


No central station can be operated to advantage without the Shallenberger Meter. No 

gas company, however small, would think of operating a station without meters, and the same 

reasoning is applicable to all electric light plants. Send for special circular on the Shallen- 
berger Meter. 

The Westinghouse Electric Company was the pioneer in the manufacture of Alternate 


Current Dynamos in America, and all ofits apparatus is celebrated in this Country and abroad 
for its durability, efficiency and the satisfaction it has given to purchasers. 








The Westinghouse Electric Company has recently utilized the Alternating Current for 
Arc Lighting. Send for special circular just issued. A simple single carbon lamp runs four 
nights Without renewal of carbons. Dynamos of the following capacities constantly kept in 
stock, together with a full outfit of detail apparatus and lamps: 


25, 40, 60, 125, 250. 


No wall fixtures are required in the Alternating Arc System. 
The machine is inherently self-regulating, from full load to short circuit. 








THE WESTINGHOUSE ELECTRIC COMPANY, 


PITTSBURGH, PA. U.S. A. 
Boston, New York, Cincinnati, Chicago, St. Louis, San Francisco, 
Portland, Ore., Dallas, Tex., Gharlotte, N. C. 
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EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


“1 FOR a MOTORS .. i be 


WOouUuUND FOR ANY CURRENT. PEREHCT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 








Office, 115 BROADWAY, N. Y. Western Office, 425 THE ROOKERY, GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiReE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


k PATENT “KK.” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


18 South 4th Street, Philadelphia. 111 Water Street, Pittsburgh, Pa. 455 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P. 
WORKS, JERSEY CITY, N. J. 
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s>{Thackara Manufacturing Co., * * * x 


MANUFACTURERS OF 


ELECTROLIERS, GAS AND COMBINATION FIXTURES, 
* * * *K 152% & 1526 Creer Philadelphia, Pa.~=s~ 





JOHN A. SEELY, President. 


JAMES A. TAYLOR, Treasurer and Seeretary. 


SEELY « TAYLOR MANUFACTURING CoO,., 


2% Cortlandt Street, New York City. 


Seely’ atte rarer Copper Beveled Edge Sleeves Tee Connectors 


Fig. 2. 





Fig. 1 represents 
Copper Tee used for 
branching from main 


cables, as shown in 





USED FOR SPLICING AND BRANCHING FOR UNDERGROUND AND AERIAL CABLES AND HOUSE WIRING. 





Fig. 8 represents a Q_ 











Copper Sleeve usec for 

straight. connections Fie, 3. 

for continuation of These sleeves are bevel edged, 

cables. thereby preventing abrasion of 
insulation when placed over 
same. 


THESE SLEEVES AND TEES ARE USED EXCLUSIVELY FOR ALL UNDERGROUND WORK IN NEW YORK CITY. 


SEELY & TAYLOR MFG. CO., 24 Cortlandt Street and 19 Dey Street, New York City. 








Manufacturers 








18 Fulton Street, Brooklyn, E, D, 


H.E.&C. BAXTER, 








No more broken acid bottles, hence time, 


money and material are saved. 





EBCONOMIC FLUX BULB 


For containing and conveniently applying liquid flux for all kinds of soldering. Always 
ready and will not spill acid. 
It recommends itself to manufacturers of electrical apparatus, especially in the winding of arma- 
rs. 


tures for dynamos and moto! 


IT IS A BOON TO LINEMEN, apt te AND TINSMITHS. 


Contracting —- nie: _ = —_ e its me rits by n 
year for each workm: muned te huntin, ng for Pale 


ng the @aving of Ten Months acid s upp sly per 
ttles and filling same not c 


‘No waste at all; is con nlomahy carried, and can lay in any position without spilling on oy of acid. 


$1.00. Sent rm Mail, Postpaid, on receipt of Price; S100. 
The Bulb is made of rubber. It contain rely which is always moist or wet, and r a upply 


acid in any quan —— Gentle pressure on the Bulb 


verns the flow of acid. 


It is more convenient an d econemmical than the © Use O: of resin, and. d it is indispensable in any trade or 


industry where the s qalder ring iron is 


MANUFACTURED BOSTON WOVEN HOSE coa., 


No. 226 DEVONSH!RE STREET, 





BOSTON, MASS. 





THE LEHIGH VALLEY 
CREOSOTING CO. \occucaeee 


WORKS, PERTH AMBOY, PUNCHES, SHEARS, BUFFING MACHINERY, &c. 
Office, Foot of Washington Street, aaaT. rrr, RJ. WATSON & STILLMAN, 


Creosoted Lumber, Endenpened, Opntatts, Tele | 210 East 43p Strezt, New York Cry. 
graph Poles, Piling and Ti Specia/ Attention to Electrical Work. 


THE E.S.GREELEY & CoO., 


Nos. 5 & 7 Dey St., New Yurk 
Mannfacturers and Importers of and Dealers ix 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered «‘lexible Conducting Cord 
of various sizes for Incandesoent-Lighting, - 


Spikes, Pole Steps, Lag Screws, Drive Screws. 
Turn Buckles. Ete 


EDISON MACHINE WORKS, 


Schenectady, N. Y. 














MANUFACTURERS OF 


INSULATED WIRES, FLEKIBLE CORDS AND CABLES, 


Telephone, Telegraph + Electric Light. 


JAMES F. KELLY. 


GENERAL SALES AGENT, 


19 Dey Street, New York. 








0 
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~ HAZAZER & STANLEY, 
ELEGTRIGAL 


my House Furnishings 


32 & 34 Frankfort Street, 
NEW YORK. 


T. W. NESS, Montreal,- - - Agent for Canada 


EDISON 


MINIATURE INCANDESCENT 


/ ELECTRIC LAMPS. 


1-2 to 36 Candle-Power. For use with Batteries or Dynamos. 
8 to 40 VOLTS. 
WE WILL SEND FREE, CATALOCUE E, 
Which shows prices of, and experiments with Edison Lamps, 
_ and gives directions how to make a Cheap Battery 


to operate them. Any intelligent boy can make and use these 
batteries and lamps. 


EDISON LAMP COMPANY, Harrison, N. J. 



























For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific- Books. 


YORE. 





is PARE ROW, 


—_——— a 


WHIPPLE’S 








Electric, Gas #° Street Railway 


FINANCIAL REFERENCE 


DIRECTORY 


E*or i390. 





CONTENTS : 


List of all Electric Lighting and Power Stations, with Officers, Sys- 
tems, Steam Plants, Day Circuits, Financial Standing and other 
data. 

List of all Isolated Electric Light Plants. 

List of all Gas Light Companies, with data. 

List of all Street and Electric Railroads, with data. — 

List of all Telephone Stations. 

List of all Electric, Gas and Street Railroad Associations, with 
‘Officers and Members. 


List of all Manufacturers and Dealers in Electrical Supplies of any 
kind, with ratings. 


List of all Bell Hangers, Engineers, Contractors, Electricians, Travel- 
ing Agents and the neral Trade, with Financial Ratings. 


Prices of Electric Light and Gas in every city and town. 


And much other information of great value to the trade. Special 
attention given to the Domestic Electric Trade. 


Send in your Subscriptions, See that you are Correctly Reported. 


PRICE, #5.00; with Confidential Commercial Ratings, $10.00. 
Advertising Rates made known on application. 


THE FRED H. WHIPPLE CoO., 


New York Office, 
Temple Court. DETROIT, MIC EL. 








Electric Bells and all About Them. 


BY Ss. R. BOTTON=E. 








A Practical Book for Practical Men. 


WITH MORE THAN 100 ILLUSTRATIONS. 








SECOND EDITION. REVISED. 


PRIGE, - - 50 GTS. 


SENT POSTAGE PREPAID TO ANY ADDRESS 
ON RECEIPT OF PRICE. 


Electrical Review, 


13 PARK ROW, 


P. 0. Box 3329. NEW YORK. 











ELECTRICAL SAFETY COMPANY, 


SOLE OWNERS OF 


THE CARTWRIGHT ELECTRIC PROTECTOR. 


—iIs Simple in Construction and Unfailing in Action.— 


A PROTECTION TO ALL ELECTRICAL INSTRUMENTS 


ay destruction liable to occur by lightning or the crossing of a “‘ live” electric light 
wire (poorly insulated or broken) with telegraph, telephone or other grounded circuits. 
Will also take care of instruments used on fire alarms and all metallic circuits. 

At the Recent Test before the BOSTON FIRE UNDERWRITERS’ UNION, the Canr- 
WRIGHT PROTECTOR was the only instrument which successfully fulfilled all the 
requirements, and was approved of and accepted by the Board. ‘ 

Boston Boarp or Fire UNDERWRITERS, 
55 Kinsy Str., Room 63, 
ELgectricaL Sarety ComPary, Boston, April 21, 1890. 
H. E. by yo Treasurer. 

Dear Sir: In reply to your favorof this date, permit me to say that the Cartwright Electrical Pro- 
tector submitted by your company at the recent test of Electrical Safety Devices made by the Boston 
Fire Underwriters’ Union ey we. To in a satisfactory manner all the conditions cf 
the test, and the use of the Protector will be approved by our Iai ours truly, 
(Signed) RNE HOWES, Jn., Secretary. 








ELECTRICAL SAFETY COMPANY, 
Room 21. No, 146 FRANKLIN STREET, BOSTON, MASS. 
=== SEND FOR CIRCULAR, === 

















| PHO SP HOR-BRONZE 
INGOTS, CASTINGS & MANUFACTURES 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
S12 ARCH ST. PHILADELPHIA Pa.U.S.A 


ORICINAL MANUFACTURER F 








W.L. SCOTT, President. 


J. F. PORTER, Vice-President. 


c. W. BRINK, Secretary. 


St. Louis Electrical Supply Co., 


MANUFACTURERS’ ACENTS AND DEALERS IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


4203 NORTH EXGHuTn STREET, 
WRITE FOR QUOTATIONS. 


sr. LOUIS, Mo. 
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E"ARADAY CARBON Co.., 
ELEGTRIG LICNT GARBONS, orprspunce pa 


EMEIATENPERED COPPER, THC TriCs, 


Brush Copper,  Commutator Bars, Journal of Engineering, Electricity # Chemistry 


Copper Wire, Gear Pinions, — | wECHANICAL AND MANUFACTURING TRADES 




















Tr olley Wheels Bearings, | PUBLISHED EVERY FRIDAY. 
| ANNUAL SUBSCRIPTIONS. fuer ru, 
GREAT BRITAIM, anti Free nas «so sisg eb sts cap icccsccccccccccceces $6 00 $6 00 


EASTERN OFFICE: FACTORY: THE UNITED STATES, CANADA and COUNTRIES 

| INCLUDED IN THE POSTAL UNION, Post Free.... ............. 900 800 

35 BROADWAY. NORTH EAST. PA. INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 
SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


——- CEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), $2 Main St. 


yhllgg PARKER- RUSSELL MINING. wt MFG. 60. erican Subscriptions to ‘‘Industries’’ are received by the Publisher of the 
LH $3 | ELECTRICAL REVIEW. 18 Park Row, New York. 


MERMOD-JACGCARD BUILDING, 
Cor. Broadway and Locust St. Booms 307 and 308. 
ST. LOUIS. | 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT | 


Washburn & Moen Mfg. Co. 









































118 Liberty St., New York. ng 
WORCESTER, MASS. ty | $2.00 Por Year. 
Each issue contains 8 180 pages 
S STREET RAILWAY |i including 40 to 60 pages of reading matter | Vertis bond Medium 
an trations. 
Z| RON ad oI E JOURNAL, |" Bitter at scat Raiwaye in ONEN, woh 
118 Liberty Street, by 4 States and Canada. reach Street Rail- 
ectory of Manufacture 
ee NEW YORK. mt anna ay appliances and nevis io. ways. 














a The Standard with all Telegraph and Telephone Companies. 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 
In Long Lengths, Galvanized by our Patent Continuous We @) a 
Process. 
Since the first introduction of the Electric Tele; oe Service, our patent wire, expressly manufac- = = ~ 
tured for electric purposes, has filled every requ ition as regards is strength, e venness of qu ality, and ey > a 


BUY 


Sonsend fort ce | kann gus pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- ] Ny c Est Dy. 
New York Warehouse. Chicago Warehouse 
(6 CLIFF STREET. a & 109 LAKE 8T. BE HTS BELTING. ~ 


eee PACKING. 

| | HOSE,— 
ALLAG, | My TW a YW 
7 Wor LD: MATTING. Co.@ 





MADE ONLY 











NGINE C ; 
THE BALL erm Corliss. Engines a STA\R-TRENDS! 
ate + eae ent & Co., Room 16, Of the highest type, in all 
sizes, are made by IS-PARK:-ROW,-NEW-YORK: 
The Lane & Bodley Co. ; cme 
SperryElectric Company, CINCINNATI, 0. (Opposite Astor HOUSE.) 
Factory 195-207 Canal Street, Chicago, IL gi “haste sed pamphiet J.H.CHEEVER TREAS J.D.CHEEVER DEP Y, TREAS. 
ene ch will be sent to any one inter- ‘ 





Improved Sperry High and Low Tension 
- ON BIBCTRICAL sSsuUBIECTsS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 


>. \We are the exclusive Western Agents of 


WASHBURN & MOEN. 


Chicago, III. 























WESTERN ELECTRIC CO., _ - ‘ 
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ELECTRIC LIGHT 


— AND — 


POWER SUPPLIES. 


The only Moisture-Proof Wire in the Market. 


POLES. 


Trinidad Weather-Proorfr Wire, 


CIVE US A TRIAL. 


ILLINOIS ELEGTRIG MATERIAL GO.,2' 0% ui 


Bishop vVVhite Core Wires, 


Best Rubber Covered Wires in the Market. 








——THE TRANSFORMER SYSTEM. ——- 
APPARATUS FOR LONG DISTANCE ELECTRIC LIGHTING. 


Complete Central Station Hquipments. 


WALTER K. FREEMAN, 150 Nassau Street, New York. 


[ze Correspondence Solicited. Specifications and Estimates Furnished Free. 











NEW BLECETRICAL BOOKS. 








PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
w. PERREN MAYCOCE. 
7ETHER WITH 


rhe Rules and Regulations to be observed 
in Electrical Installation Work. 





PRICE, - - 60 CENTS. 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 


INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 





A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 





PRICE, - - 75 CENTS, 





EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRAOTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 





PRICE, - - $4 00. 





MODERN VIEWS 


oF 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 





PRICE, - - $2 00. 








Copies of any of the above works sent, postage prepaid, on receipt of price. 


ELECTRICAL REVixE wv, 
{3 PARK ROW, NEW YORK. 


P. O. Box 3329. 





STEVENS & BABCOCK, 


HAST BAGINAW, MICE. 





GEDAR POLES 


—— FOR -—— 


ELECTRICAL PURPOSES 


A SPECIALTY. 


ASK FOR PRICES. 
Delivered any part of the United States. 








FORESTIMATES, 
OF CATALOGUE & 


Seno F' 








nC. en OF * ENGRAVING, 


ELECTRICAL ENGRAVING, A SPECIALTY. | 


Or EveERY DESCRIPTION. 









ELECTRICAL PepaviNG, 











THE EDDY ELECTRIC M’F’C Co., 


MANUFACTURERS OF 


Automatic Electric Motors, 






In all sizes, from 1-2 H. P. upward; High Efficiency ; 


DYNAMO ELECTRIC 
For Electroplating, Electrotyping, Copper Refining, Etc. No Reversing. No Water. No Noise. No Spark. 


Remarkable Simplicity, ete., ete. 


Perfect Regulation; Superior Workmanship; Ease of Management; 


MACHINES, 


SATISFACTION GUARANTEED. 
THE EDDY ELECTRIC MFG CO., 


NEW YORK, 33 Church 8t., BOSTON, [11 Arch 8t., 


CHICAGO, 329 Rookery Building, KANSAS CITY, Rialto Building, 


WINDSOR, CONN. 


PHILADELPHIA, 506 Commerce St., 


NEW ORLEANS, 101 Camp St. 








26 


ELECTRICAL REVIEW 





July 12, 1890 








Th Weasrion Sorsunine Dreamo an Motor Go.. of Baurimore, Mo. 


MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


Dynamos for neundeseent Lighting 


SPECIAL FEATURES: 


igh Efficiency. 3 Slow Speed, 


For full information and circulars address, 





= 


SOLE oe AGENTS FOR U. 5§., 


> CHADBOURNE, HAZELTON & co. 





416-420 WALNUT ST., PHILADELPHIA. 


AGENTS WANTED IN ALL LEADING cities.” 





Ta 


Horn, Brannen 


“Forsythe 
Manufacturing Go. 


(INCORPORATED.) 


Designers and Mannfacturers of 


Gas # Combination 
Fixtures, 
ELECTROLIERS, 


427 to 488 North Broad St. 
PHILADELPHIA. 











CORRESPONDENCE 
SOLICITED. 


aha Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 





DESIGNERS AND MAKERS OF 


He 





Miers & COMDIAL FItareg 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec=- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 











339 WASHINCTON STREET. 
- 94 CHURCH STREET. 


BOSTON orries, ° 
NEW HAVEN OFFICE, - 








24th & 25th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW TORE. 


BUY TEE 


SCHUYLER APPARATUS 


IF YOU WANT THE BEST 


Arc Lighting 4 





Office and Factory, Middletown, Conn. 








WESTERN OFFICE, 


Room 456, THE ROOKERY. 
CHICAGO. 
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190-192 FIFTH AVENUE, CHICAGO. 





THE DENVER CONSOLIDATED ELECTRIC COMPANY, 
Ceneral Office: 1534 Lawrence Street, 


MR. CEORCE CUTTER, Manager, Denver, Colo., June 26, 1890. 
CREAT WESTERN ELECTRIC SUPPLY CO., 
FIFTH AVE., CHICACO. 


DEAR SIR: 
Samples of SIMPLEX WIRE have arrived. Have had No. 6 in bucket of water with bucket 


connected to one side of Brush Dynamo and wire to other side, and nothing but insulation to 
prevent short-circuiting a potential of 2,208 VOLTS, FOR OVER 50 HOURS, and it is as good 
as ever yet, and apparently good for a long time. The OTHER WIRE tested gave out under 
same test in ONE HOUR, 40 MINUTES, and it is an expensive wire, too. 

(Signed) H. BOTTOMLEY. 


This talks better than the order for ONE MILLION FEET which we refused because price offered was less than 


cost of making a reliable insulation. 
WE WILL NOT LOWER THE QUALITY OF SIMPLEX WIRE. 





WILE YWVYoOooOoO BUY 


An Incandescent Lamp, claimed to take a SMALL AMOUNT of CURRENT 
at first, but which really takes DOUBLE THAT AMOUNT after a comparatively 


SHORT SERVICE; 
oR, 


An Incandescent Lamp taking a MODERATE and UNIFORM AMOUNT of 
current, and giving LONC LIFE at its rated candle power 


? 
3 
YOU HAVE NO USE FOR THE FORMER. 
WE MAKE AND SELL THE LATTER. 


SAWYER-MAN ELECTRIC CO. 


510-534 WEST 23d STREET, 


NEVV WORE. 


OFFICES IN ALI THE PYRINOCIPAL Orrias. 
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Font Wayne Eleciric Company, 





EORT WwJaYNE, IND 


The most carefully worked out and Complete Aleepeting System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical: horse power guaranteed 
CORRESPONDENCE SOLICITED. . 














MANUFACTURERS 


-——OF THE—— 


‘Statery Induction System! 8 


OF INCANDESCENT LIGHTING, 


-—AND THE—— 


“WOOD” SYSTEM 
OF ARC LIGHTING. 

















wimine Office and Works, F*ort wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=a. Cc. ADAMS, Manager. 
Tdanhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., | PHILADELPHIA OFFICE, 907 Filbert St., PITTSBURGH OFFICE, SAN FRANCISCO OFFICE, 


W. J. BUCELEY, Manager. G. A. WILBUR, Manager. 


633 WOOD STREET. 217 SANSOME STREET. 


EF. ADAMS SUC’S. CITY OF MEXICO. 





cE =E 


EMPIRE Giry ELECTRIC Co. 





INSULATED WIRE. 





Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 


HARDTMUTH EMPIRE CARBONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 
Batteries, Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 














ELECTRIC LICHT MATERIAL. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, oe 0g,” gee Shade-holders, 
. tc., tc. 





ALI: BINDS OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 





THEE IMPROVED 


Corrugated Tube Feed pid Heater. 


THE 







OF MASSACHUSETTS, 
Sole Manufacturers of the 


Corrugated Tube Feed Water Heat- 
ers, Surface Condensers, Expansion 
Joints, Expansion Tubes for Come 
pound Engines, Coil and Straight AAA 
Tube, Vertical or Horizontal, Feed a 
Water Heaters, Harvard Pump Reg- | i 
ulators, Automatic Gauge Valves, 
Barnard’s Separator. 


RELIEF 
VALVE. 





All Heaters 
and Condensers 

Sold Under & 
Ten Years’ Guarantee, 
The Highest Known 
Results from the use —— 7, 
of Exhaust Steam 


without Back Press- 
ure. 








SEND FOR CATALOGUE “a” TO 
34 OLIVER STREET, BOSTON. 
F. B. ASPINWALL, | 12 Liberty St.,N.Y. H. S. WALKER, 26-28 Randolph St., Chicago. 
ST. LOUIS MECH. SUPPLY COMPANY, St. Louis and Kansas City, Mo. 
RUSSELL & CO., ST. PAUL, MINN. 








